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PREFACR 


In  this  book  I  have  endeavoured  to  describe  the  details  of 
surgical  work  as  it  appears  from  the  point  of  view  of  house 
surgeons  and  dressers  in  surgical  wards. 

My  aim  has  been,  further,  to  present  this  work  to  them,  as  to 
men  apprenticed  to  a  skilled  labour,  in  which  excelieuce  can  only 
be  attained  by  the  acquisition  of  manual  skill  or  handicraft ;  for 
although  surgery  is  doubtless  becoming  day  by  day  more  scientific, 
and  although  it  may  come  to  pass  that  with  the  increasing 
recognition  of  its  higher  aims,  its  manipulative  side  may  appear 
to  be  unduly  overshadowed,  nevertheless  (Jhirurgery  can  never  be 
false  to  its  etymology,  x€ip  €pyov,  will  never  cease,  that  is,  to  be 
a  skilled  labour,  nor  will  surgeons  ever  cease  to  be  handicraftsmen. 

This  main  idea  I  have  wished  to  express  in  the  title  I  have 
chosen,  and  it  has  been  very  far  from  my  desire  to  write  in  any 
sense  an  elementary  work  on  theoretical  surgery.  Still  I  am 
conscious  of  having  been  forced  in  some  places  to  treat  of  abstract 
surgical  questions,  and  to  sacrifice  absolute  consistency  if  by  so 
doing  I  could  better  explain  necessary  manipulations. 

Lord  Beaconsfield  has  said  :  *  **  The  relations  between  a 
minister  and  his  secretary  are,  or  at  least  should  be,  among  the 
finest  which  can  exist  between  two  individuals.  Except  the 
married  state,  there  is  none  in  which  so  great  a  degree  of 
confidence  is  involved,  in  which  more  forbearance  ought  to  be 


•  "  Endymion,"  Chap.  xlix. 
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ERRATA. 


Page  129.  For  ^gan  88  rend  82 

129.  Figure  85  thoold  be  84. 

182.  Figure  86  should  be  85. 

,.       348.  Omit  **  Poitons"  in  beading  of  chapter  zxviii 


A  ftnr  general  principles  bearing  on  this  subject,  may  be  shortly 
eoDsidered  before  we  go  into  the  ways  in  which  the  different 
kinds  of  bleeding  should  be  stopped. 

In  the  first  place  it  must  always  be  borne  in  mind  that  blood,  Importanoe  of 
like  water,  will  not  run  up  hill  except  upon  compulsion.  The  ^**"**^' 
effects  of  Pantian,  and  of  an  unhindered  return  of  blood  to  the 
heart,  are  thus  very  important.  Yet  how  often  may  we  see  a 
man  with  severe  epistaxis  stooping  over  a  basin,  his  neck  the 
while  encircled  by  a  tight  collar ;  or  a  bleeding  varicose  ulcer, 
with  a  garter  grasping  the  sapheua  vein ! 
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Sheer  neglect  of  tlie  must  elementary  of  nature's  laws  is  the 
cause  of  mistakes  sncti  as  these. 
ImportaticB  o(     -Again,  we  must  not  forget  that,  as  has  been  well  said,  "  There 
BiieniBi  ig  m,  bleeding  from  the  exterior  of  the  body  which  cannot  be 

prBBmre  with  .,       "  .   ,      ,.  .  ,      ■       ^  j.      »t 

thetlnBP",      temporarily  arrested  by  firm  pressure  with  the  fingers.       Never 

heed  for  the  moment  whether  the  bleedin;;  be  arterial,  or  venous, 
or  capillary ;  the  thing  required  is  to  stop  it,  and  pressure  will 
always  do  this.  Too  much  stress  should  not  be  laid  upon  the 
kind  of  vessels  involved  in  the  bleeding.  A  distended  vein  may 
bleed  aa  furiously  as  an  artery  ;  so  may  a  mass  of  capillaries  in 
inflamed  tissues.  But  in  all,  the  first  means  of  arrest  must  be 
pressure. 

The  ihi*e  Pressure,  position,  and  the  removal  of  all  hindrances  to  the 

c»r.liiuii  free  return  of  blood  to  the  right  lieart,  are  the  cardinal  points  in 

the  initial  arrest  of  all  forms  of  luGinorrliage. 

NatnnJ«rrert.  ^^  ""'y  ""^  ^  "'*''  °f  p'ace  here,  briefly  to  remind  the  reader  of 
the  aeries  of  processes,  included  under  tlie  name  of  natural  arrest 
of  hffimorrha^e,  nrhich  he  will  find  fully  described  in  the  standard 
works  on  surgery,  an  appreciation  of  which  is  essential  for  the  right 
understanding  of  the  artificial  arrest  \o  be  presently  described. 

In  ckpili>ri«B.  Natural  arrest  in  capillary  biemorrliage  is  usually  simple  and 
quick  enough.  The  capillary  vessels  proper  contract,  and  the 
blood  coagulates  over  the  surface  of  the  wound,  while  underneath 
the  surface  of  this  coat  of  clot  there  is  poured  out  a  layer  of 
highly  coagulable  lymph,  which  seals  up  the  ends  of  the  vessels, 
and  is  the  first  step  towards  the  repair  of  the  injury. 

In  veins,  '"  ^^  Veins,  the  chief  agent  in  natural  arrest  is  the  con- 

traction of  the  venous  walls,  combined  with  coagulation  of  the 
blood.  This  contraction  occurs  at  the  cut  ends  only,  and  does  so 
more  rapidly  than  in  the  case  of  arteries,  so  that  one  may  often 
see  the  veins  on  the  face  of  an  amputation  stump  distended  with 
blood,  but  with  their  ends  completely  closed,  so  that  they  take 
the  shape  of  nipple-like  projections. 

Veins  do  not  appear  to  retract  so  perfectly  within  their  sheatl is 
as  arteries  do  ;  while  with  regard  to  the  later  stages  of  the  pro- 
cess of  natural  arrest,  such  as  the  formation  of  external  and 
internal  coagula,  etc.,  all  that  nectl  tie  said  here  is  that  iu  its 
general  outlines  the  process  is  similar  to  what  liappeus  iu  the 
case  of  arteries,  but  that  it  is  somewhat  less  perfect. 
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In  the  natural  arrest  of  arterial  hsemorrhages,  it  is  convenient  jn  arterlet. 
to  recognise  two  stages,  which  may  be  termed  those  of  primary, 
and  permanent  arrest. 

The  process  of  primary  arrest  in  the  case  of  small  arteries  con-  primary 
sists  (a)  in  the  coagulation  of  the  blood  around  the  yessel,  over  ^n^^t. 
its  mouth,  and  between  its  sheath  and  its  proper  wall,  (b)  in 
the  gradual  contraction  of  the  mouth  of  the  vessel,  and  the  forma- 
tion of  a  coagulnm  in  the  lumen  of  the  tube,  {c)  in  the  retrac- 
tion of  the  vessel  within  its  sheath. 

If  the  vessel  divided  be  a  large  one,  or  if  from  any  cause  the 
bleeding  has  been  copious,  there  is  added  another  factor  in  tlie 
arrest,  namely,  syncope,  which  within  certain  limits,  U  often  a 
most  fortunate  occurrence  for  the  patient,  for  the  lowered  action 
of  the  heart  ceasing  to  pump  the  blood  into  the  vessels,  gives  time 
for  clots  to  form,  and  for  contraction  and  retraction  to  go  on.* 

The  process  of  permanent  arrest  is  a  gradual  one,  and  often  Pcrnunent 
takes  weeks  to  complete.  It  consists  (a)  in  a  continued  retraction  AirMt 
of  the  vessel  within  its  sheath,  (b)  of  a  general  shrinking  up  of 
the  vessel  itself  and  the  parts  in  the  neighbourhood,  (c)  of  a  dis- 
appearance of  the  clots  and  eETused  lymph,  partly  by  absorption, 
partly  by  fibrous  changes,  and  (d)  of  an  organisation  of  the  in- 
ternal co«gulum.  Finally,  all  that  is  left  of  the  divided  vessel  up 
to  the  nearest  offshoot,  is  a  fibrous  cord  which  itself  may,  in  the 
coniw  of  years,  disappear. 

Although  in  the  face  of  urgent  necessity  it  is  useless  to  The  thiM 
carefully  ascertain  the  precise  character  of  the  bleeding,  still  for  ^"^^^^^ 
the  purposes  of  convenient  description,  it  will  be  well  to  shortly 
consider  the  arrest  of  the  three  varieties — arterial,  venous,  and 
capillary — separately,  bearing  in  mind  that  they  are  usually 
associated  in  any  injury. 

CapiUary  MMJiit^.— Probably  this  term  is  principally  applied  Cvfiiinry 
to  bleeding  from  arterioles  and  venules,  for  it  may  well  be  doubted  Sf  "^T*^^* 
if  the  capillaries  bleed  much  themselves  when  divided.    However  prindplat  of 
this  may  be,  section  or  abrasion  of  any  tissue,  with  a  few  exceptions,  ^'''••^ 
such  as  cartilage,  tendon,  etc.,  is  always  followed  by  an  oozing  of 

*  Odd  playi  fiicli  %  rery  general  part  in  the  normal  arrest  of  bleeding,  that 
It  ndg^periu^)!,  be  reckoned  rather  with  the  n^toral  than  the  artifidid  agenta. 
We  hsre  thoogfat  it  right  however  to  count  it  among  the  latter,  and  to  diacuM 
iti  valoe  later. 
B  2 
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blood,  which  usually  stops  in  a  few  moments  "by  itself."  In  any 
case,  the  slightest  possible  pressure,  or  exposure  to  the  air,  com- 
bined with  attention  to  position,  will  be  found  amply  sufficient 
to  check  ordinary  capillary  oozing.  In  certain  cases,  however, 
more  active  measures  will  be  required,  but  these  will  be  described 
later.  ( Vide  Special  Kinds  of  Haemorrhage.) 
Venona  Venous  bleeding.     In  some  books,  especially  in  those  which  are 

HemoirhAge.  ynitten  to  gratify  the  taste  of  the  outside  public  for  amateur  or 
principles.  domestic  surgery,  we  may  still  read  that  venous  bleeding  occurs 
only  from  the  distal  end  of  the  cut  vessel,  and  therefore  the  proper 
thing  to  do  in  the  case  of  a  cut  vein,  is  to  put  a  pad  somewhere 
below  the  wound.  Such  instruction  is  of  course  wholly  mis- 
leading. 

For  ordinary  venous  bleeding,  the  first  thing  to  see  to  is  that 

there  is  nothing  hindering  the  return  of  blood  to  the  heart.  Next, 

to  remember,  that  almost  all  venous  bleeding  will  cease  on  raising 

the  limb ;  and  thirdly,  to  remember  that  pressure  will  always 

effectually  stop  the  flow  of  blood,  if  it  be  applied  to  the  wound 

itself.     (For  special  kinds  of  venous  bleeding,  vide  pp.  45  et  seq.) 

Arteriftl  Arterial  bleeding.     Naturally  it  is  in  this  kind  of  bleeding  that 

SnwnJ  ^*^  special  means  of  arrest  are  particularly  required,  and  these  will 

principles.       be  presently  discussed.     Nevertheless  attention  to  position  and 

pressure  will  here  be  even  more  necessary  than  in  the  other  forms. 

Thoxooghness      With  regard  to  the  latter  point — pressure,  it  must  be  effectual. 

essential.         Harm  only  can  come  of  tying  up  a  wound  in  a  half-hearted  way, 

laying  on  covering  after  covering,  rather  with  the  idea  of  hiding 

the  danger,  than  mastering  it.     On  the  other  hand  a  furious  rush 

plmnrinff  Mid  ^^  blood,  such  as  may  come  from  a  wounded  carotid,  or  a  ruptured 

Pressure.         aneurism,  may  be  for  a  time  controlled  by  a  firm  and  judicious 

plugging  of  the  wound,  followed  by  pressure  over  it,  and  these 

proceedings  will  be  here  conveniently  discussed. 

The  general  points  to  be  fulfilled  in  plugging  and  applying 
^J*®^^        pressure  to  a  bleeding  wound  are  simple  enough.     Whatever  be 
the  material  employed,  the  whole  wound  must  he  filled  with  it, 
so  that  every  part  of  the  bleeding  surfaces  is  pressed  upon  firmly 
enough  to  compress  the  cut  ends  of  all  the  vessels  exposed. 
Sponge.  The  best  materials  for  plugging  are  (1)  sponge  in  small  pieces, 

quite  dry,  and  compressed   until  they  are  hard ;    (2)  strips   of 
lint  not  more  than  three-quarters  of  an  inch  wide  ;  (3)  cotton 
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wool*  Of  these,  the  first — sponge,  is  by  far  the  most  effectiye, 
although  it  is  not  so  easy  to  apply.  The  best  way  is  to  take 
quite  small  pieces,  and  after  drying  them  as  far  as  possible,  to 
pack  them  into  the  wound  with  a  short  director,  until  they  are 
firmly  compressed  by  its  sides  ;  in  deep  wounds  it  is  sometimes 
advisable  to  tie  a  length  of  twine  to  the  sponge,  so  as  to  be  able 
to  recover  it. 

In  a  similar  fashion  must  the  narrow  strips  of  lint  be  packed  Lint, 
into  the  wound,  very  gradually,  but  firmly,  care  being  taken  that 
the  deeper  parts  of  the  wound  are  plugged  before  the  more 
superficial  ones. 

If  cotton  wool  be  used,  and  of  the  three  it  is  the  least  satis-  Cotton  woo 
factory,  it  will  generally  be  found  best  to  soak  it  first  in  water, 
so  as  to  express  the  air  from  its  interstices,  but  in  any  case,  as 
with  the  two  preceding  materials,  the  packing  must  be  done  bit 
by  bit,  and  very  firmly. 

The  wound  when  plugged,  usually  requires  a  firm  compress  over 
aU.  This  may  be  conveniently  made  of  several  layers  of  lint, 
cut  to  the  required  shape,  and  secured  by  a  roller  bandage ;  or 
by  a  triangular  or  scarf  bandage  arranged  so  that  the  knot 
comes  over  the  pad. 

It  is  often  necessary  to  make  a  compress  which  shall  be  much  The  gradual 
thicker  in  the  middle  than  at  the  edges.     This  is  effected  by  **'"?''••■ 
what  is  known  as  the  "  graduated  compress,"  a  series  of  pads  of  a 
similar  form,  but  diminishing  in  size,  placed  one  on  top  of  the 
other  until  a  more  or  less  flat-topped  pyramid  of  lint  is  made. 

The  principal  use  for  this  sort  of  compress  is  for  wounds  in 
such  situations  as  tlie  palm  of  the  hand,  the  axilla,  etc.,  where 
it  is  often  very  difiicult  to  secure  eflicient  direct  pressure. 

It  must  not  be  supposed  that  all,  or  even  most  wounds  require 
to  be  plugged.  A  pad  and  bandage  firmly  applied  will  be  sufficient 
to  check  most  hsemorrhages,  and  it  must  be  remembered  that 
plugging  destroys  all  chance  of  healing  by  first  intention. 

How  long  should  plugs  or  pads  be  allowed  to  remain  un-  How  long 
disturbed  ?    The  time  will,  of  course,  vary,  and  in  cases  where  •hould  ping 

or  padf  r«nu 
'  nntonohed  I 
*  For  aU  anrgieal  pnrpoies,  except  for  padding  or  warmth,  the  "  abiorbent " 
wool  abonld    he   nMd.      It    !■    simply  ordinary  cotton  wool    treated  with 
an  alkali,  and  may  be  readily  prepared,  by  boiling  the  wool  in  a  oonoentrated 
aolntioii  of  waihlng  loda,  and  drying  it  in  an  oven. 
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the  bleeding  has  been  difficult  of  arrest,  or  has  recurred  more  than 
once,  no  surgeon  will  be  sorry  to  leave  things  alone  as  long  as  he 
can.  On  the  other  hand  he  will  constantly  have  in  his  mind's 
eye,  a  picture  of  a  wound  getting  more  and  more  foul  every  hour, 
with  no  outlet  for  the  discharges  which  are  now  forming,  and 
with  its  edges  possibly  beginning  to  slough  in  consequence  of  the 
pressure  put  upon  them. 

For  these  reasons,  twenty-four  hours  is  generally  as  long  as  it 
is  desirable  to  maintain  pressure,  and  it  will  rarely  happen  that 
the  removal  of  plugs  at  that  interval  will  be  followed  by  bleeding. 
Even  if  this  does  happen  however,  replugging  with  fresh  material 
will  have  diminished  the  risks  of  blood  poisoning. 

If  sponges  are  used  they  may  be  dipped  in  carbolic  acid  solution  ; 
and  if  strips  of  lint,  these  may  be  saturated  with  1-20  carbolic 
oil,  with  much  advantage,  but  it  will  be  found  practically  im- 
possible to  keep  a  plugged  wound  free  from  smell  for  any  length 
of  time. 

Enough  has  already  been  said  as  to  the  importance  of  raising  the 
parts  from  which  haomorrhage  is  taking  place,  and  of  the  necessity 
of  securing  the  free  return  of  blood  to  the  heart  by  the  veins. 
These  points  are  frequently  neglected  in  the  case  of  wounds  of 
the  extremities,  and  in  bleeding  of  all  kinds  the  effect  which 
position  exercises  on  the  heart's  action  should  be  borne  in  mind, 
and  acted  upon, 
ffectof  quiet  The  good  effect  of  absolute  quiet  and  the  recumbent  posture  is 
itt^S^'  ™ost  strikingly  seen  in  internal  h»morrhages,  but  it  is  of  im- 

portanc-e  in  all,  and  should  in  all  serious  cases  be  attended  to. 
lexion.  In  flexion,  too,  of  certain  of  the  joints,  we  have  a  most  valuable 

means  of  stopping  arterial  bleeding. 

The  positions  of  the  brachial  artery  at  the  elbow,  of  the  popli- 
teal behind  the  knee,  and  of  the  femoral  at  Poupart's  ligament, 
are  such,  that  forcible  flexion  of  elbow,  knee,  or  hip  joints,  com- 
bined with  placing  a  firm  pad  in  the  hollow  of  the  joint,  will,  in 
many  cases,  completely  stop  the  blood  supply  of  the  limb. 

The  flexion  must  be  forcible,  and  may  be  maintained  by  fixing 
the  limb  with  a  bandage.  An  example  of  its  application  will  be 
adduced  a  propos  of  bleeding  from  the  palm  of  the  hand. 
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Of  some  Special  Means  for  the  Arrest  of  Hemorrhage. 

(1.)  By  digital  Compression. 

The  procedure  which  of  all  others  is  the  simplest,  in  most  cases  Arterial 
the  most  efficient,  and  the  readiest  in  cases  of  severe  arterial  o^^lMdT 
bleeding  is  the  compression  of  the  trunk  vessel  with  the  finger  Sfttdalmm 
above  the  seat  of  the  injury,  against  some  neighbouring  bone,  immediftte 
It  is  of  course  only  applicable  in  cases  of  haemorrhages  in  certain  Mrett  by  d^ 
places,  such  as  in  the  limbs,  the  neck,  and  some  parts  of  the  head 
and  fiace.     Moreover,  unless  relays  of  capable  assistants  can  be 
procured,  it  cannot,  in  consequence  of  the  fatigue  it  produces, 
be  continued  for  more  than  ten  minutes  or  a  quarter  of  an  hour. 
Long  before  that  time  however  help  may  have  arrived,  or  some 
improvised  tourniquet  (vide  %i\fra)  may  be  applied. 

The  great  value  of  digital  compression  lies  in  the  fact  that  it 
can  be  applied  at  once,  when  those  moments  on  wliich  a  life  may 
hang  will  have  been  seized  and  saved. 

With  regard  to  the  digital  compression  itself,  practice  alone 
will  enable  the  student  with  absolute  confidence  to  place  his 
finger  on  the  spot  beneath  which  the  artery  is  beating,  but  as  to 
the  manner  in  which  it  should  be  done,  there  are  one  or  two 
points  to  recollect. 

We  should  endeavour  as  far  as  possible  to  compress  the  vessel 
only.  Great  pain  is  caused  by  bruising  large  nerve  trunks 
against  the  bone.  And  again,  if  in  compressing  the  artery  we  at 
the  same  time  compress  the  large  venous  trunks,  or  with  the 
hands  partially  strangle  the  limb,  the  venous  congestion,  and 
therefore  the  general  bleeding,  is  increased.* 

In  compressing  we  should  get  the  artery  fairly  against  the  bone, 
and  press  directly  upon  it  In  this  way  a  very  moderate  amount 
of  pressure  will  suffice,  and  the  pressure  should  be  always  as  little 
as  possible. 

The  position  of  the  hand  and  finger  to  be  employed  will  vary, 
but  as  a  rule  the  thumb  had  better  be  used  (Fig.   1),  and 

*  At  the  tame  time  it  may  be  mentioned  that  in  the  case  of  a  child,  or  a 
imall  Hmb,  it  ia  often  not  a  bad  plan  to  firmly  grasp  the  whole  limb  with  one 
or  both  hands  and  strangulate  eyeiything  completely.  It  is  the  middle  ooozie 
whidi  Is  here  the  most  unsafe. 
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FiO.  ]. — Position  o/  Hands  Compressing  an  Artery. 

ranfotced  if  necessary  by  that  of  the  other  hand.    The  limb 

mnst  always  be  raised. 

CompMarinn        f^  position  of,  and  direction  /or  compression  of,  particular 

of  pMticnur 

aita^  arUrtes. 

The  following  directiona  for  the  digital  compreasion  of  par- 
ticular arteries  will  serve  also  for  their  compresaioa  by  the  various 
forms  of  tourniquets,  improvised,  or  of  the  regulation  patterns. 

The  accompanying  diagram  gives  tlie  position  of  the  vessels  in 
the  situations  where  they  may  be  compressed  against  adjacent 
bones.  For  the  anatomical  relations  of  tliese  vessels  the  student 
is  referred  to  the  ordinary  text  books.     {See  Fig.  2.) 

Tie  arteries  of  the  head  and  neck. 

In  cases  of  injury  to  the  scalp,  the  underlying  skull  affords  an 
admirable  resisting  surface  for  compression,  and  in  speaking  of 
scalp  wounds,  this  will  be  again  referred  to,  but  the  compression 
of  a  main  trunk  (such  as  the  temporal  or  occipital  on  the  head), 
at  a  distance  from  the  wound,  is  not  often  effectual,  in  con- 
sequence of  the  extremely  free  anastomosis  existing  all  over  the 
surface.  Nevertheless,  in  some  cases,  compression  of  the  tmnk 
of  one  of  tliese  vessels  may  be  useful  If  so,  they  are  readily 
found,  and  a  very  slight  pressure  against  the  bone  with  the  fingers 
will  suffice. 

The  occipital  artery  on  the  scalp  at  first  lies  behind  the  mastoid 


Fa.  %. — Diagram  Amcutff  ths  position  of  the  ^ n'nnpal  artarUt. 
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The  face. 


process,  and  higher  up  may  be  felt  pulsating,  and  may  be  com- 
pressed half  an  inch  behind,  and  on  a  level  with,  its  base. 
The  temporal.  The  temporal  artery  splits  up  into  its  main  divisions  soon  after 
it  passes  ovft  the  zygoma,  and  should,  therefore,  be  compressed 
against  that  process  of  bone,  immediately  in  front  of  the  tragus 
of  the  external  ear. 

Some  of  its  branches  may  also  be  felt,  and  may  be  compressed 
higher  up  on  the  frontal  bone. 

The  arteries  of  the  face,  like  those  of  the  head,  anastomose  so 
freely  that  compression  of  their  trunks  only  arrests  incompletely 
the  circulation  in  their  branches. 

It  is,  however,  frequently  necessary  to  compress  either  the 
facial  trunk,  or  its  coronaiy  branches,  as  they  encircle  the  mouth. 

The  trunk  of  the  facial  artery  may  be  easily  found,  an  inch  in 
front  of  the  angle  of  the  jaw,  and  may  be  compressed  there. 

The  coronary  arteries  form  an  exception  to  the  rule  of  making 
digital  compression  against  bone,  for  they  are  best  compressed 
between  the  fingers  introduced  into  the  mouth,  and  the  thumb 
on  the  face.  They  run  round  the  mouth  close  beneath  the 
mucous  membrane,  and  about  the  third  of  an  inch  from  the 
border  of  the  lips.  Their  compression  is  often  required  in  cases 
of  operations,  or  cuts  about  the  lips,  and  may  then  be  effected  by 
the  blades  of  a  pair  of  dressing  forceps. 


The  facial 
artery. 

The  ooronary 
arteries. 


The  neck 
common 
carotid 
arteries. 


Fia.  3. — Ordinary  Dressing  Forceps. 

in  the  centre  of  the  neck  the  only  artery  which  ever  has  to 
be  compressed  is  the  common  carotid,  and  the  operation  re- 
quires considerable  care,  in  consequence  of  the  proximity 
of  structures  which  may  not  themselves  be  safely  pressed  on, 
such  as  the  vagus  nerve,  jugular  vein,  trachea,  etc. 

The  thumb  should  be  placed  over  the  artery  at  the  level  of 
the  lower-edge  of  the  thyroid  cartilage ;  it  will  then  be  at  the 
inner  margin  of  the  sterno  mastoid ;  pressure  should  then  be 
made  inwards  and  backwards.      In  this  way   the  artery  is 
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forced  away  from   the   vein   and   nerve,   and  is   compreaaed 
against  the  transverse  processes  of  the  cervical  vertebna* 

The  third  portion  of  the  tubdavian  b  the  only  one  which  it  is  The 
possible  satisfactorily  to  compress,  and  it  is  here  sometimes  very  J^^>»^i»n 
difficult,  sometimes  very  easy  to  occlnde. 

The  bone  against  which  it  is  to  be  pressed  is  the  upper 
snrface  of  the  first  rib,  immediately  outside  the  tubercle  for 
the  insertion  of  the  scalenus  anticus.  In  children  or  thin 
people,  pressure  behind  the  clavicle  downwards  and  backwards, 
at  the  inner  margin  of  the  subclavian  triangle  will  control  the 
circulation,  no  matter  what  the  position  of  the  limb  and  neck 
may  be,  but  in  even  moderately  fat  people  it  will  be  necessary 
to  depress  the  clavicle  and  shoulder,  to  bring  the  artery  near 
enough  to  the  surface.  This  is  usually  easy  enough  to  do,  but  it 
occasionally  happens  in  the  course  of  operations  about  the  axilla 
or  shoulder,  that  the  limb  is  required  by  the  surgeon  to  be  raised, 
while  the  assistant  in  charge  of  the  vessel  would  prefer  that  it 
should  be  kept  depressed.  Especially  does  this  happen  in  ampu- 
tation at  the  shoulder  joint,  where,  just  at  the  moment  when 
efficient  pressure  is  most  required,  (i.^.  just  after  the  limb  has 
been  removed)  the  clavicle,  freed  from  the  downward  drag  of  the 
arm,  rises  in  the  neck  in  a  very  exasperating  fashion. 

Various  devices,  such  as  the  handle  of  a  door  key  (Fig  4),  pro- 
perly padded,  a  surgical  "  key  "  of  a  somewhat  similar  form,  etc., 


Pig.  4. — Handle  of  Door  Key,  padded. 


*  In  lome  worki  on  medicine  and  tnrgery  intended  for  the  general  pnbUc, 
this  compiening  of  the  carotid  artery  is  apoken  of  as  if  it  was  the  easiest 
and  moat  comfortable  of  proceedings ;  indeed,  we  have  seen  it  recommended 
for  epistazSs.  and  this  too  in  a  work  published  «  by  Authority." 
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b&ve  been  devised  to  meet  the  difBculty,  and  it  is  sometimes  advis- 
able to  divide  the  skin,  platysma,  and  fascia  over  the  triangle,  so 
that  the  finger  may  be  placed  effectually  on  the  artery.  This  may 
be  readilydone  bydragging  the  skin  downward8,and  dividing  it  on 
the  clavicle,  as  in  the  first  stage  of  the  operation  for  ligatnre  of 
the  subclavian. 

This  proceeding  is  sometimes  no  doubt,  absolutely  uecessaty, 
bat  with  regard  to  the  use  of  the  key,  etc.,  nothing  in  the  author's 
experience  is  so  effective  as  a  compressor  as  the  fi'iger,  if  it  be  pnt 
in  the  right  place.  The  mistake  which  is  generally  made  is  either 
making  the  pressure  far  too  much  outwards,  near  the  acromion, 
or  else  not  sufficiently  backwards  as  well  as  downwards. 

The  first  portion  of  the  axillary  artery  can  hardly  be  reached  for 
compression.  The  lower  half  of  the  second,  and  the  third  parte, 
however,  are  tolerably  superficial,  and  can  be  compressed  in  the  arm- 
pit, if  tliat  region  be  exposed  by  raising  the  arm.  The  pressure  is 
made  against  the  humerus  in  tlie  same  manner  as  in  the  following 
instance,  and  tlie  vessel  can  be  localised  quite  easily  as  it  crosses  to 
the  outer  side  of  the  axillary  space,  and  then  lies  amidst  the  trunks 
of  the  brachial  plexus,  with  the  coraco-brachialis  toits  outer  side. 
I  Brachial  Artery. — This  artery  probably  more  frequently  re- 
quires compression  than  all  the  others  put  together,  by  reason 
of  the  great  number  of  accidents  to  which  the  upper  limb  is  liable. 

It  may  practically  be  said  to  be  sub-cutaneous  in  its  whole 
length  (Fig.  2),  and  may  be  compressed  very  readily  agaiust  the 


Fio.''5. — Digital  eomprtssion  of  Brachial  Artery* 
be  out  faili  to  thaw  luffldsntl;  the  comprtiim  whieh  tbe  finger  ehaald 
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hameniB.    The  inner  edge  of  the  biceps  which  overlaps  it  in  the 
middle  third,  is  the  guiding  line  for  the  vessel.* 

At  the  bend  of  the  elbow  the  artery  may  be  compressed  by  the  Atthabiiidol 
fingers,  but  not  easily,  and  therefore  arrest  of  haemorrhage  by  *^*  •***^» 
flejdon  is  preferable. 

In  the  forearm  also,  except  at  the  wrist,  the  circulation  in  the 
radial  and  tdnar  arteries  can  hardly  be  controlled  by  any  means, 
short  of  strangulation.  At  the  wrist,  however,  both  arteries  be- 
come superficial,  the  radial  somewhat  more  than  the  ulnar.  The 
former.lies  between  the  tendons  of  the  flexor  carpi'  radialis  and 
the  flexor  sublimis  digitorum,  the  latter  at  the  radial  border  of 
the  flexor  carpi  ulnaris  and  the  flexor  sublimis,  and  here  they 
may  be  readily  compressed.  The  digital  compression  of  the 
palmar  arches  is  practically  inconvenient,  and  the  pressure  is 
usually  made  in  other  ways.     (See  bleeding  from  wounds  of  pakn.) 

The  digital  compression  of  the  abdominal  aorta  is  in  some  cases  j^ 
not  so  extremely  difficult  as  is  often  supposed.    It  can  generally 
be  effected  in  children  unless  they  are  very  fat,  and  in  adults  if 
they  are  thin,  have  lax  abdominal  parieties,  and  a  bold  anterior 
lumbar  vertebral  curve. 

The  spot  where  this  compression  should  be  made  is  shown  in 
the  diagram  as  a  point  three  quarters  of  an  inch  above  a  line 
drawn  across  the  abdomen  from  one  iliac  spine  to  the  other  (the 
level  of  the  aortic  division  into  the  two  iliacs),  and  a  little  to  the 
lefl  of  the  middle  line.  But  before  pressure  is  made,  the  exact 
position  of  the  artery  should  be  ascertained,  for  it  frequently  is  in 
the  middle,  or  may  deviate  somewhat  to  the  right. 

The  digital  compression  is  best  and  most  readily  made  by  the 
middle  and  forefinger  of  one  hand,  beneath  which  a  small  pad  of 
lint  should  be  placed,  reinforced  by  the  pressure  of  the  fingers  of 
the  other  hand.  Pressure  on  the  inferior  cava  trunk  must  be 
avoided  as  much  as  possible. 

The  umbilicus  is  sometimes  given  as  a  landmark  for  the  vessel, 
but  inv^tigation  has  shown  that  its  place  is  so  variable,  that  it 
should  not  be  taken  as  a  trustworthy  guide. 

be  effectiDg,  but  we  are  convinced  that  the  poiition^  t.«.,  with  the  hand  above, 
and  holding  away  the  bioepn,  is  better  than  the  more  generally  described  way 
of  approaching  the  vessel  from  behind. 

*  Some  text  books  state  that  the  inner  seam  of  the  coat  sleeve  is  a  guide  to 
the  brachial  artery  of  the  wearer.    This  is  frequently,  indeed,  generally,  wrong. 
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Common  and       In  many  cases  a  moderately  small  hand  (say  one  that  will  take 
intonial  iliac   g^sily  7^  size  gloves)  and  well  oiled  can  be  introduced  into  the 
rectum,  and  pressure  may  be  made  upon  either  the  common  or 
internal  iliac  arteries  by  the  fingers. 

This  procedure  is  not  however  at  this  time  a  common  one.  In 
the  first  place  the  introduction  of  the  hand  has  to  be  performed 
under  an  anaesthetic,  and  very  gradually,  so  that  it  is  of  little  use 
upon  an  emergency ;  and  secondly,  the  general  belief  is  that  the 
operation  is  one  attended  by  considerable  risk  of  damage  to  the 
gut  and  its  coverings. 

Possibly  however  this  mode  of  compression  might  be  found 
useful  in  some  rare  cases  of  primary  or  secondary  haemorrhage  from 
the  sciatic  or  gluteal  vessels,  in  a  diffuse  gluteal  aneurism,  or  some 
analogous  haemorrhage.  A  more  efficient  way  of  effecting  this 
pressure  will  however  be  presently  described.*  (Vide  Davy's 
lever.) 
Common  Compression  of  the  common  femoral  artery  as  it  lies  over  the 

femoralartery.  ^^^]^  ^f  ^|jg  pubes  is  frequently  required.  In  this  situation  the 
circulation  may  be  completely  controlled  by  making  pressure 
directly  downwards,  i.e.,  at  right  angles  to  the  surface,  midway 
between  the  pubic  sjrmphysis  and  iliac  spine. 

Care  must  be  taken  to  avoid  pressure  on  the  vein  as  far  as 
possible ;  this  is  best  done  by  putting  a  small  pad  of  lint  under- 
neath the  finger.  Frequently,  however,  the  vein  is  so  far  behind 
the  artery,  even  when  they  come  through  into  the  thigh,  that  it 
cannot  escape  the  pressure. 

The  inguinal  glands  too,  as  they  lie  parallel  with  Poupart's 
ligament,  must  be  avoided,  and  if  they  are  enlarged,  this  is  some- 
times very  difficult 
Superficial  The  line  of  the  superficial  femoral  artery  is  one  taken  from  the 

femoralarteiy  p^j^^  above  mentioned  between  the  symphysis  and  spine,  and  the 
inner  side  of  the  internal  condyle  of  the  femur. 

When  the  knee  is  slightly  flexed,  and  the  thigh  rotated  out- 
wards, firm  pressure  all  along  this  line  will  generally  succeed  in 
stopping  the  current  of  blood,  but  as  the  artery  gets  deeper  in 


*  For  f nrther  remarks  on  the  introduction  of  the  hand  into  the  rectum,  lee 
Mr.  Walflham't  yalnable  paper  on  the  subject  in  the  St  Bartholomew's  Hosp. 
Rep.,  YoL  ziL,  1S76 
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its  conne,  more  and  more  force  will  be  required ;  the  artery,  The  popliteal 
also,  cannot  be  pressed  directly  against  the  bone.  H^toriaiT* 

As  in  the  case  of  the  brachial  artery  at  the  bend  of  the  elbow, 
so  with  the  popliteal,  digital  compression  is  very  inefficient,  while 
the  circulation  may  be  readily  stopped  by  flexion.  If  a  firm  pad, 
about  the  size  of  a  hen's  egg,  is  placed  in  the  hollow  of  the  knee, 
the  knee  is  then  bent  up  on  it,  the  circulation  will  be  quite 
stopped. 

By  any  means  short  of  complete  strangulation  of  the  limb,  it 
will  not  be  found  possible,  as  a  rule,  to  compress  either  the 
anterior  or  posUrior  tibial  vessels  in  the  Ie;;8,  but  the  posterior 
one  becomes  quite  superficial,  as  it  lies  a  little  internal  to  the 
middle  of  the  hollow  between  the  heel  and  the  inner  ankle.  At  the  ankle 
going  with  the  nenre  beneath  the  annular  ligament,  between 
the  common  flexor  of  the  toes,  and  the  special  flexor  of  the 
great  toe. 

The  dorsal  artery  qf  the  foot,  the  continuation  of  the  anterior  ^^  ^^j^ 
tibial  may  be  felt  and  compressed  against  the  astragalus,  scaphoid  artery  of  the 
and  cuneiform  bones,  between  the  extensors  of  the  big  toe  and  ^^ 
of  the  other  toes. 

(2.)  By  strangulation  of  the  limb.  Special  means 

The  process  generally  known  by  the  name  of  Esmarch's  blood-  By  Eonandi'i 
less  method  consists  in  first  of  all  emptying  the  limb  of  its  b*n<l«s«  and 
blood  by  rolling  a  long  indiarubber  bandage,  from  below  upwards 
to  the  spot  where  the  circulation  is  wished  to  be  controlled. 
At  this  spot  a  stout  indiarubber  tube  two  feet  long  with  a 
hook  at  either  end  is  passed  round  the  limb,  sufficiently  tightly 
to  strangulate  all  the  vessels,  and  the  ends  of  the  tube  are  then 
hooked  into  each  other.    (Fig.  6). 


Fio.  6. — EsmarcVs  Bandage  and  Tube  applied. 

The  indiarubber  bandage  is  then  removed,  and  the  limb  thus 
rendered  bloodless,  will  remain  so  until  the  tube  is  taken  off. 
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This  method  is  simple  enougli,  and  with  ordinary  care  all 
chance  of  bleeding  is  prevented  It  is  especially  useful  in  such 
operations,  as  the  removal  of  sequestra,  scraping  or  gouging 
carious  bone,  etc,  where  it  is  important  to  have  the  exposed  parts 
as  dry  and  bloodless  as  possible  ;  but  it  will  also  serve  in  the 
place  of  a  tourniquet  in  amputations,  or  in  other  cases  where 
it  can  be  applied  at  some  little  distance  from  the  seat  of 
operation. 

The  strangulation  by  this  method  is  so  complete,  veins, 
arteries,  and  capillaries  being  all  compressed,  that  it  is  not  safe 
to  allow  the  tube  to  remain  on  long. 

Its  use  therefore  is  not  fitted  for  the  restraint  of  accidental 
hsBmorrhage,  except  as  a  temporary  measure,  and  indeed  in  some 
very  prolonged  operation  it  is  wise  to  remove  the  tube  as  soon 
as  may  be,  and  before  the  operation  is  finished. 

When  the  Esmarch's  bandage  has  been  used  in  an  operation, 
and  only  general  oozing  is  expected  to  occur  in  the  wound,  it  is 
generally  convenient  to  apply  the  dressings,  using  such  pressure 
as  may  be  required,  before  the  tube  is  taken  off,  for  the  abso- 
lutely bloodless  condition  of  the  small  vessels  has  caused  a 
temporary  loss  of  tone  in  their  walls,  so  that  when  the  blood  current 
is  allowed  to  flow  into  them  again,  they,  for  a  time  are  much 
dilated,  the  whole  limb  becomes  injected,  and  unless  the  wound 
has  already  been  bandaged  up,  and  pressure  applied,  there  may 
be  a  very  brisk  flow  of  blood,  and  a  corresponding  delay  in 
the  dressing. 

This  rule  will  of  course  not  apply  if  there  be  any  vessels 
divided  in  the  wound,  big  enough  to  require  ligature  or  torsion. 

There  has  been  latterly  an  increasing  desire  to  simplify  Pro- 
fessor Esmarch's  procedure,  and  to  do  away  with  the  indiarubber 
bandage,  while  retaining  the  tube.  It  is  found  that  if  the  limb 
be  raised  and  the  larger  veins  emptied  of  blood  by  the  passage 
of  the  hand  along  the  limb  from  below  upwards,  that  the  latter 
may  be  rendered  nearly  bloodless,  and  that  the  application  of  the 
tube  alone  is  able  to  keep  it  so.  It  is  felt  too  that  where 
there  are  products  of  inflammation,  especially  if  these  are  of 
a  septic  kind,  it  is  at  least  hazardous  to  force  them  by  the 
pressure  of  an  elastic  roller  bandage  ,from  their  place  of  origin 
into  other  parts. 
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The  tubes  used  for  encircling  the  limb  should  always  be  tested 
before  they  are  used,  for  they  are  very  liable  to  crack  or  break 
unexpectedly,  especially  at  the  ends,  where  the  hooks  are 
fastened. 

In  cases  of  operation  about  the  shoulder,  the  hip,  or  the  gluteal  Ai  a  figim 
r^on,  the  tube  may  very  usefully  be  put  on  in  the  form  of  a  ^  ^ 
figure  of  8,  and  in  this  way  even  such  operations  as  amputations 
at  the  shoulder  or  hip  joints  have  been  rendered  almost  bloodless. 
The  plan  succeeds  best,  as  might  be  expected,  where  there  has 
been  much  emaciation. 

(3.)    By  Tourniquets. 

A  tourniquet  is,  properly  speaking,  an  apparatus  for  screwing  speoUl 
down  a  pad  upon  a  vessel.     Practically,  however,  the  term  is  ««•»■  ^ 
applied  to  any  means  by  which  pressure  may  be  put  upon  a  vessel  toarniqueti. 
and  mechanically  maintained. 

The  principal  forms,  which  alone  will  be  described,  may  be  The  thraa 
roughly  separated  into   three  classes — improvised,  screw,  and'^^ 
india-rubber,  or  elastic,  tourniquets. 

The  improvised  tourniquet  is  an  efficient  and  ready  improve-  The 
ment  on  the  time-honoured  method  of  stopping  bleeding  from  toi^qoet. 
any  part  by  tying  something  round  it,  somewhere  between  the 
wound  and  the  heart,  tightly  enough  to  strangulate  all  the 
tissues. 

In  the  improvised  tourniquet  especial  pressure  is  put  upon  the 
main  artery,  and  therefore  the  force  required  is  very  much  less, 
and  the  venous  return  is  at  least  not  wholly  obstructed. 

Its  manufacture  and  application  are  simple  enough.  A  hand-  in  ap^katkw 
kerchief  is  taken,  folded  up  like  a  cravat,  and  a  piece  of  cork  or 
wood,  or  a  pebble,  is  inserted  between  the  folds,  so  as  to  act  as 
a  pad.  This  pad  is  placed  over  the  artery,  and  the  cravat  loosely 
knotted  round  the  limb,  the  knot  coming  on  its  outer  side. 
(Kgs.  7  and  7a.)  An  umbrella,  or  ruler,  or  any  moderately 
strong  rod  or  stick  is  then  inserted  between  the  limb  and  the 
knoty  and  twisted  round.  The  leverage  thus  obtained  is  very 
great,  and  it  is  Ceut  more  easy  to  err  on  the  side  of  too  much 
compression  than  of  too  little. 

This  form  of  tourniquet  is  known  also  by  the  names  of  "  The 
Oanot"  or  the  "Spanish  Wmdlass.'' 
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FlGft  7  and  7a. — The  Improvised  Tourniquet  or  "  Garrot." 
Of  screw  tourniqnets,  the  oldest  form  which  still  is  retained  in 
use  is  known  as  Fetit's. 


Fia.  8. — Petit's  Tourniquet  (modernized.) 
Its  actioD  and  method  of  application  can  be  readily  enough  seen 
from  the  woodcut  The  strap  is  first  fastened  round  the  limb, 
not  so  tight  as  to  make  an;  compression,  but  sufficiently  to  pre- 
vent the  whole  tourniquet,  or  the  small  pad  of  lint  geneialljr 
placed  underneath  the  larger  pad,  from  shifting  about. 

The  tourniquet  should  be  unscrewed  to  its  full  extent  before 
the  strap  is  hnckled. 

When  pressure  is  to  be  made,  the  screw  is  turned  very  gradually, 
and  great  care  should  be  takeo  that  the  pad  never  shifts  from  its 
position  on  the  artery. 
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It  will  be  noticed  that  in  this  pattern,  as  in  the  Spanish  iu«lnwlMckt. 
windlass,  the  limb  is  tightly  grasped  by  the  strap  in  addition  to 
the  especial  pressure  on  the  artery.  In  consequence,  Petit's 
tourniquet  is  yeiy  painful,  and  could  not  possibly  be  used  for 
long,  as  for  example,  in  such  a  case  as  an  attempt  to  cure  a 
popliteal  aneurism  by  pressure.  But  the  following  screw  tourni- 
quets have  all  been  designed  to  free  the  yenous  circulation 
through  the  limb,  by  making  pressure  only  between  two  opposite 
points. 

The  principal  forms  of  these  are,  Signorini's,  (Fig.  9),*  SignoriaiV 


Fia.  9. — Signarims  Tourniquet. 
Carte's,  or  Skey's,  (Fig.  10),  for  the  vessels  of  the  thigh. 


Skey'H 


Fia.  10. — Skey's  Tourniquet. 
and  Lister's,  for  the  abdominal  aorta. 


*  Hie  use  of  thaie  two  forms  of  toamiqaet  ezplaini  itself,  bat  it  may  be 
mentioned  thftt  the  latter  (Skey*s)  is  mach  the  safest,  Signorini's  being  always 
liable  to  slip  round  the  limb,  and  therefore  off  the  TesseL 

G  2 
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jlster'B,  foi 

abdomiiial 
•orta. 


Uon. 


An  effective  tourniquet  far  the  subctaviaa  artery  is  8tiU  much 
to  be  desired. 

With  regard  to  the  use  of  these  tourniquets,  the  localisation  of 
arteries  has  been  sufficiently  dealt  irith  ;  in  all  the  pressure 
should  bo  made  very  gradually,  and  either  a  small  pad  or  the 
finger  should  be  placed  over  the  artery  itself,  underneath  the 
pad  of  the  instrument. 

The  compression  of  the  abdominal  aorta  by  Lister's  instru- 
ment is  in  itself  a  serious  operation,  apart  from  the  one  to 
which  it  is  an  adjunct.  Some,  at  any  rate,  of  the  important 
abdominal  viscera  must  be  appreciably  compressed,  and  it  seems 
impossible  to  make  sure  of  avoiding  such  organs  as  the  main 
branches  of  the  solar  plexus,  the  pancreas,  and  intestines,  injury 
to  which  might  well  cause  a  collapse  even  more  serious  than  that 
wliich  the  instrument  is  designed  to  prevent. 

For  these  reasons  this  tourniquet  is  not  so  frequently  used  now 
as  formerly.  The  best  way  to  apply  it  is  for  the  patient  to  lie  on 
the  right  side,  nhile  it  is  put  on  and  roughly  adjusted  ;  in  this 
way  the  great  part  of  the  intestines,  etc.,  escape  the  risk  of 
pressure.  The  patient  then  lying  on  his  back,  the  artery  must  be 
found  as  mentioned  before,  and  pressure  made  extremely  slowly. 

In  addition  to  the  elastic  band  used  in  Esmarch's  method,  which 
has  been  already  described,  a  solid  indiarubbei  cord  fitted  iuto  a 
groove  in  an  ebonite  or  wooden  compress,  as  iu  Fig  11,  may_be 


FlQ  11, — Coutins    Elastic  Tourniquet. 
used.      It  is  portable  and  readily  applied,  but  is  somewhat  liaUd 
to  slip  ;  there  are  two  or  three  patterns  on  this  principle. 
The  very  ingenious  and  useful  way  of  compressing  the  common 
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iliac  artery  on  either  side,  invented  by  Mr.  Davy,  is  best  described 
under  this  heading.  It  consists  simply  of  a  round  smooth  rod 
of  metal  or  wood,  or,  as  in  Fig.  12,  of  metal,  with  a  gum  elastic 
sheath,  about  13  inches  long,  and  about  ^  inch  thick  at  its  widest 
part  which  is  the  end. 


C  MtmOHTIlC*    tOMOOM 


Fio  12. — Davy*B  Lever  for  the  Common  Iliac  Artery. 

This  stick  warmed  and  oiled  is  introduced  up  the  rectum,  until 
it  can  be  felt  through  the  abdominal  walls  over  the  situation  of 
the  artery.  The  assistant  in  charge  then  raises  the  handle,  and 
since  the  tissues  of  the  perineum  act  like  a  fulcrum,  the  rounded 
end  is  depressed  on  the  artery,  and  arrests  the  circulation.*  Davy's 
lever  is  chiefly  used  for  amputation  at  the  hip  joint,  but  it  is 
obviously  capable  of  many  other  applications,  e,g,,  in  operation  for 
gluteal  aneurism,  etc.     Another  pattern,  shaped  to  the  pelvic 
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Fio.  13. — Davy's  Lever  for  the  Aorta. 

curve,  is  designed  to  compress  the  aorta  against  the  lumbar 
vertebnB. 


*  It  most  not  bo  forgotten  that  in  careleta,  or  nngentle  handi,  it  ii  powlble 
to  cUuBige  the  pelvic  vifloerft  very  serionsly,  And  even  fatally,  by  meant  of  thii 
instmment,  bat  in  ikilfal  handi  it  should  be  lafe  enoogh. 
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CHAPTER  II. 


Op  The  Liqatube  of  Abtebies — Torsion,  etc. 

Se^Srato^  ^^  ^^  ^^^^^  ^  difficult  to  mention  an  improvement  in  the  art  of 
^'  surgery  greater  than  the  introduction  of  the  practice  of  tying  the 
mouths  of  vessels.  This  was  introduced  and  advocated  by 
Ambrose  Pard,  to  whom  the  credit  of  the  advance  is  due, 
although  he  admits  the  idea  was  suggested  to  him  by  some 
observations  of  Qalen. 

of  the  arr^^  Before  this  practice  was  introduced,  the  only  means  employed 
for  staunching  blood  (as  during  an  operation)  was  by  the  plentiful 
use  of  the  actual  cautery  and  caustics ;  and  bearing  in  mind  the 
absence  of  ansesthesia,  we  may  well  comprehend,  that  Pard  speak- 
ing of  his  past  and  present  methods,  was  quite  sincere  when  he 
sa3r8,  "  Now  I  cannot  remember  my  former  practice  without  horror, 
and  I  am  sorry  and  ashamed  that  I  have  so  done."  * 

There  are  two  principal  methods  of  putting  a  ligature  on  a 
divided  vessel.  The  first  consists  in  seizing  it,  and  it  only,  with  a 
pair  of  forceps,  holding  it  up  and  tying  a  cord  of  some  kind  round 
its  mouth  in  a  reef  knot.     (See  Fig.  17.)    The  second  consists 


of  bleeding. 


The  methods 
of  ligature. 


*  Par^  goes  on  to  say — "  Wherefore  I  earnestly  entreat  aU  Chirurgians  that 
they  wonld  (being  admonished)  give  over  that  cruel  and  butcherly  kind  of  curation, 
and  practise  this  which  I  have  prescribed,  taught  me,  as  I  interpret  it,  by  the 
suggestion  of  some  good  angeL  For  I  neither  learned  it  of  my  masters,  nor  of  any 
other  man,  only  I  read  in  Galen,  in  the  first  book  of  his  "  Methods,"  that  to  stay  a  ^ 
fluze  of  blood,  there  is  no  remedy  so  present  as  to  tie  up  those  vessels  that 
bleed,  towards  their  roots,  that  is  towards  the  liver  and  the  heart.  Now  I  con- 
ceived that  this  doctrine  of  Galenas  for  the  binding  and  sewing  of  veins  and 
arteries  in  fresh  wounds  might  well  be  used  in  the  like  vessels  after  a  dismem- 
bering, and  so  I  put  it  in  practice ;  yet  so  that  in  the  beginning  I  always  had 
cauteries  and  hot  irons  in  readiness,  that  if  my  project  fayled,  I  nught  flie  to 
my  abhorred,  yet  necessary  relief.  But  when  I  had  the  experience  of  the 
facility  and  felicity  of  the  course  I  now  hold  in  a  multitude  of  my  patients,  then 
I  bade  an  etemall  adue  to  causticke  and  hot  irons  in  this  operation  ;  and  thus 
I  wish  all  Chirurgians  to  doe,  for  it  is  not  in  our  art,  as  in  dvil  affairs,  that 
pnscription,  law,  or  authority  should  prevail  over  right  reason.*' 
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in  ptamng  b  shup  earred  needle  in  a  handle,  called  a  tenacolam, 
beneath  the  veasei  as  it  lies  in  the  tiesaes,  aod  then  after  raising 
np  the  Teaeel  and  its  Burronndinga,  patting  a  ligatare  aroand  all, 
below  the  needle,  which  is  itself  withdrawn  after  the  knot  ba« 
been  tightly  tied. 

BoUi  these  methods  hare  special  applications  and  will  be 
described  separately. 

A  third  way,  "  filo-preasare,"  which  is  very  convenient  for  TOo-jnmwr. 
animal  ligatures,  is  now  coming  more  into  use,  and  is  displacing 
the  older  fashioned  tenaculum  aud  the  method  of  acupressure.  It 
conaiats  in  passing  a  needle  fixed  on  a  handle,  with  the  eye  placed 
near  the  point,  and  shaped  like  a  tenaculum,  beneath  the  vessel 
near  its  open  month.  The  needle  may  be  threaded  before  or 
after  it  is  passed,  with  a  catgut  ligature,  which  may  then  readily 
be  tied  over  the  vessel  and  the  small  amount  of  tissoe  which 
will  be  included  in  the  nooee.     Thus — 


Fia.  14. — FUo-prstture — {aJUr  MacCorhac.) 

In  the  method  of  seizing  the  vessel  with   forceps,  in  skilful  Llgstar*  wttli 
hands  there  is  no  kind  better  than  the  common  dissecting  forceps,    ^^ 
with  well  roughenedpoints,  and  with  nospring  to  get  out  of  order  ; 
bat  moet  commonly  a  special  form  of  forceps  is  employed,  with  Form*  ot 
the  points  notched  so  as  to  fit  into  each  other,  and  thus  to  "  bite  "  '°'^^'*- 
the  artery ;  and  nsnally  they  have  a  spring  catch  to  hold  the 
blades  together,  or  sometimes  a  "  cross  action  "  spring  which  is 
meant  to  answer  the  same  purpose. 

nie  patterns  of  a  few  of  these  forceps  are  given  here.     On  the 
vbde,  the  moat  satisfactory  is  the  "  fenestrated "  (Fig.  15) ; 
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the  most  anBatiafactory  ones  &re  "  Asaalinia  "  (^.  16)  ;  or  tlie 
cross  ftctioD  oDes. 


Pia.  16, — A  ssalinU  Forceps. 

In  catching  the  vessel  it  should  be  taken  as  cleanly  as  possible, 
vith  little  or  none  of  the  surroundiDg  tissue,  and  slightly  drawn 
upon.  The  ligature  should  then  be  thrown  round  the  ioToagi 
and  slipped  over  the  vessel  and  tied  tightly  in  a  reef  knot 

It  is  very  desirable  for  the  student  to  get  into  the  habit  of 
bjong  vessels  neatly  and  quickly.  The  commonest  faults  com- 
mitted are  tying  a  "granny"  instead  of  a  reef  knot,  engaging 
the  points  of  the  forceps  in  the  noose,  and  neglecting  to  keep  the 
two  forefingers  close  to  the  forceps  and  vessels.  If  this  last  point 
is  well  attended  to,  it  will  be  found  best  to  take  the  forceps  off 
the  vessel  after  the  first  part  of  the  knot  is  formed,  but  before  it 
is  completed,  as  in  this  way  the  knot  is  more  tightly  drawn. 


Pio.  17. 

d     The  materials  used  in  ligation  are  silk,  hemp,  catgut,  and  some 

other  animal  materials,  aa  kangaroo  tendons,  the  aorta  of  an  oz,  etc 

Practically,  catgut  and  silk  alone  need  be  considered,  and  the 

nee  of  the  latter  is  now  daily  becoming  more  iafiequent,  although 
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it  18  fiur  easier  of  application.  The  reason  for  this  is,  that  except 
the  ligature  is  applied  to  a  vessel  on  an  open  surface,  it  is 
necessary  in  most  cases  to  leave  the  ends,  or  one  of  them, 
hanging  oat  of  a  comer  of  the  wound  until  they  come  away, 
and  this  is  not  only  inconvenient,  hut  involves  some  risk  of 
septic  infection  from  the  fistulous  track  thus  formed. 

With  catgut,  on  the  contrary,  the  ends  of  the  thread  may  be  C*tgiit 
cut  quite  short  and  left  in  the  wound,  there  to  be  absorbed  in 
the  course  of  a  few  days,  or  at  most  within  three  weeks,  if  it  is 
not  over  prepared.  For  these  reasons  its  employment  is  becoming 
almost  universal. 

There  are  two  principal  varieties  of  it,  both  introduced  by 
Professor  Lister.  The  original  "  carbolized  catgut "  is  made  by 
soaking  the  gut  in  carbolic  acid  and  olive  oil,  in  proportion  of 
1-5,  with  a  little  water,  for  some  months. 

The  other,*  and  infinitely  the  better,  is  made  by  steeping  it  in 
a  solution  of  one  part  of  pure  carbolic  acid  to  twenty  of  a  1-4000 
solution  of  chromic  acid. 

The  catgut  before  it  is  used  should  be  made  supple  by  soaking 
in  a  1-40  solution  of  carbolic  acid,  and  this,  if  the  gut  be 
properly  prepared  should  render  it  supple  only,  and  not  cause  it 
to  swell  and  become  flabby. 

A  good  chromicized  catgut  is  nearly  perfect  as  a  ligature,  but 
the  inconveniences  of  the  uncertainty  of  one  sample  being  like 
another,  etc.,  render  the  perfect  ligature  material  still  a  thing  to 
be  looked  for.  Possibly  it  may  be  found  in  the  long  tendons  of 
a  kangaroo's  tail,  or  some  similar  tendon,  where  there  is  great 
strength  and  flexibility  combined,  with  a  capacity  of  being 
absorbed,  or  partly  organized. 

The  same  ligature  materials  are  employed  for  the  tenaculum  Um  of  the 
as  for  the  forceps,  and  the  instrument  itself  is  extremely  useful  *«*»*<''"™^ 
in  picking  up  arteries  in  such  situations  as  between,  or  close  to, 
bones,  or  in  tense  bands  of  fascia,  or  indeed  anywhere  where  the 
vessel  cannot  readily  be  picked  up  with  the  forceps. 

Another  frequent  occasion  for  the  use  of  the  tenaculum  is 
when  from  any  cause  there  is  troublesome  hemorrhage  from  a 
vessel,  the  position  of  which  cannot  exactly  be  made  out,  or  from 
a  small  number  of  vessels,  or  when  a  vessel  is  nicked,  but  not 

*8ee  P^eHor  liiter  on  the  catgut  ligature.    Lmneei,  Feb.  5tli,  1SS1« 
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The  bulldog 
and  serr^fine. 


divided.  In  these  cases  it  often  happens  that  in  the  first  place 
the  bleeding  must  be  stopped  as  quickly  as  possible;  and 
frequently  the  readiest  way  is  to  push  a  tenaculum  somewhat 
deeply  beneath  the  bleeding  parts,  and  pass  a  ligature  round  it. 

Tenaculum  ligatures  must  be  tied  very  tight,  or  they  will  slip. 
For  this  reason  silk  is  perhaps  better  than  catgut ;  at  any  rate 
it  is  more  frequently  used  at  the  present  time. 

Two  small  instruments  for  arrest  of  bleeding  may  be 
mentioned  here,  the  "bulldop"  forceps  (Fig.  18),  and  the 
''serr^fine"  (Fig.  19). 


Forci- 
pioviir6< 


Fig.  18.  Fig.  19. 

"  Dieffenbachs\'*  or  bulldog  Jorceps,  Two  patterns  ofserrifines. 

They  are  both   "  clips,"    which   may  be  quickly  put  on  to  a 

bleeding  point  or  vessel,  and  may  there  be  left  as  they  are  too 

small  to  be  in  the  way,  until,  either  by  the   pressure  of  their 

springs  the  vessel  has  ceased  to  bleed,  or  until  the  surgeon  has 

leisure  in  the  course  of  an  operation  to  ligature  the  vessel  tliey 

have  compressed.     The  serr^fine  is  also  used  sometimes  for  the 

purpose  of  carefully  adjusting  superficial  wounds  in  exposed 

parts  such  as  the  face  or  neck. 

JFbrci-pressure, — This  rather  barbarous  name  may  be  applied 
to  the  action  of  the  DieiFenbachs  or  bulldog  forceps,  but  more 
especially  designates  the  use  of  a  pattern  of  self-closing  forcepa 
advocate!  by  Sir  Spencer  Wells. 

These  forceps — 


Fig.  20.'^Spencer  Wells'  Forceps. 
have  their  bows  so  fashioned  that  the  first  finger  and  thumb  can 
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instantly  tinfiEisten  the  catch  on  the  bladea  Their  great  nsefuhiess 
consists  in  the  fact  that  they  can  be  clipped  on  to  a  bleeding  point 
in  a  moment,  as  daring  the  course  of  an  operation,  and  then  may 
be  left  hanging  antil  the  bleeding  is  arrested  permanently  by  their 
compression,  or  the  sorgeon  has  leisure  to  twist  or  tie  the 
veeseL 

These  forceps  make  also  very  good  sponge  or  needle-holders, 
and  should  be  in  every  dresser's  pocket-case. 

In  machinery  accidents,  where  a  limb  has  been  very  badly  Tonkm. 
injured,  or  it  may  be,  completely  torn  from  the  body,  it  often 
happens  that  there  is  little  or  no  bleeding  from  the  large  arteries 
divided  across  ;  and  if  these  are  examined  they  may  often  be  seen 
pulsating  quite  down  to  their  extremities,  which  yet  are  as  firmly 
closed  as  if  they  were  ligatured. 

The  explanation  is  that  the  vessels  have  been  pulled  asunder.  Its  prinoiple. 
and  that  in  this  pulling,  the  two  inner  coats  have  first  parted, 
while  the  external  coat  has  only  yielded  after  considerable 
extension.  The  aperture  of  the  tube  is  therefore  narrowed  before 
it  finally  gives  way,  and  the  vessel  comes  in  two.  The  outer  coat 
afterwards  retains  its  narrowed  condition,  and  the  elastic  ones 
inside  retract.  These  inner  coats  therefore  will  be  thickened  to 
such  an  extent  that  their  sidft  will  come  into  contact  within 
the  narrowed  outer  coat  of  the  vessel,  and  will  effectually  close 
it  up. 

ITie  properties  thus  possessed  by  the  coats  of  the  vessels  were  ^^  W^oiy. 
first  applied  to  their  artificial  closure  when  divided,  by  Amussat,  in 
1829,  and  soon  afterwards  by  Velpeau,  since  whose  time  it  has  been 
known  as  the  method  by  "Torsion,"  and  by  some  surgeons  is  applied 
to  all  vessels,  even  the  largest.*  In  this  proceeding  the  vessel  is  not 
pulled  asunder,  but  the  end  is  twisted  round  many  times.  The 
inner  and  middle  coats  are  thus  first  broken  across,  and  by  re- 
tracting become  thicker  as  above  described.  The  narrowing 
of  the  outer  coat  of  the  vessel  is  effected  by  the  continuous 
twisting* 

*  Although  AmoMat  appean  to  have  been  the  fint  to  apply  the  mechanical 
properties  of  the  arterial  walls  to  their  doenre  by  tordon,  neverthelen,  we 
owe  the  first  aocnrate  description  of  the  behayioar  of  the  coats  of  yessels  to 
our  own  ooontryman,  Jones.— <Fuff  "Treatise  on  the  Process  of  Nature  in 
Sttppiessing  Hsmorriiage,  eta,  1805.") 
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Ittpnottoa.         For  small  vessels  it  is  only  necessUy   to  B^ze  the   veanl 
fairly  witli  "  Torsion  forceps,"  and  to  rapidly  twist  the  and 


Via.  21. — Tortion  Forceps. 
round  and  round  six  or  eight  times,  bat  for  Urge  vessels  the 
operation  requires  more  care.  The  vessel  should  first  be 
separated  from  its  sheath  and  palled  out  of  it  for  abont 
one  third  of  an  inch.  At  the  point  of  its  exit  from  the 
aheath  it  should  be  held  with  a  pair  of  narrow  forceps,  and 
then,  its  end  being  held  in  the  tor»on  forceps  so  as  to  leave  as 
much  as  possible  of  the  artery  free  for  twisting,  this  should  be 
quickly  done,  the  forceps  being  held  parallel  to  the  long  axis  of 
the  vessel 


Pio.  112.— Method  lif  Torsion. 

Some  surgeons  twist  the  vessel  until  the  part  in  the  forceps 
conies  away,  others  give  six  or  eight  turns  only,  probably  (be 
preferable  plan. 

For  this  treatment  to  succeed,  the  arterial  coats  most  be  free 
from  disease,  either  atheroma,  or  those  more  insidious  forms 
of  arteritis  present  in  chronic  syphilis,  gont,  et«.  When  first 
introduced  in  the  days  of  the  old  silk  ligature,  the  advantage  of 


07  THE  LIGATUBB  OF  ABTEBIES,  BTO.  29 

having  no  ligature  coming  out  of  the  wound  was  very  great ; 
nowadays  the  twisted  end  of  the  vessel  is  in  just  the  position  of  a 
eatgut  ligature  cut  short:  both  in  healthy  wounds  will  be 
absorbed,  and  neither  can  be  regarded  strictly  as  foreign  bodies. 

In  a  similar  way  **  acupressure/'  when  first  introduced,  was  Aeapnmaxt. 
hailed  as  a  great  advance  on  the  older  silk  h'gature ;  bat  at  the 
present  time,  the  occasions  on  which  its  employment  is  especially 
advantageous  are  becoming  more  and  more  rare ;  while  except 
in  the  case  of  exposed  wounds  there  is  this  constant  disadvantage, 
that  opposing  surfaces  can  hardly  be  brought  together  for  union 
by  first  intention,  when  needles  are  used 

The  essence  of  the  procedure  consists  in  the  passage  of  a  stiff, 
steel  needle  through  the  tissues  in  the  neighbourhood  of  a  vessel, 
and  thus  to  arrest  the  bleeding  by  its  pressure,  either  on  the 
tissues  in  situ,  or  when  twisted  round,  or  by  passing  the  needle  in 
below  the  vessel  and  passing  a  loop  of  wire  or  silk  over  it,  the 
vessels  being  included  between  the  two. 

The  needles  should  be  withdrawn  between  twenty-four  and 
forty-eight  hours  after  their  insertion.  If  the  loop  of  silk  or 
wire  be  used,  the  needle  must  be  drawn  out  first,  and  the  loop 
will  then  be  free. 

For  further  details  on  this  method,  which  at  one  time  was 
worked  out  with  great  elaboration,  the  student  is  referred  to  the 
surgical  writings  of  Professor  Pirrie,  of  Aberdeen. 

For  wounds  about  the  face,  and  wherever  great  accuracy  of 
coaptation  is  required,  and  notably  about  the  mouth,  a  form 
of  acupressure  is  employed  which  serves  the  double  purpose  of 
arresting  bleeding,  and  adjusting  the  edges  of  the  wound.  This 
wiU  be  treated  of  in  the  section  on  wounds.  (See  hare-lip 
pins.) 

Another  useful  method  of  stopping  bleeding  in  certain  cases  is  DeeptatorM 
also  allied  to  this  principle  of  acupressure,  namely,  the  passage  of 
sutures  of  stout  silver  wire  through  or  beneath  the  bleeding 
part  The  reader  will  readily  imagine  cases  in  which  this  pro- 
ceeding would  be  of  avail ;  but,  as  an  instance,  the  common 
practice  of  leaving  to  the  sutures  the  office  of  stopping  the 
numerous  small  vessels  that  are  divided  in  the  edges  of  amputa* 
tion  flaps,  may  be  adduced. 
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CHAPTER  III. 


Styptics. 
DdSnition. 


Objection  to 
use. 


Of  Styptics,  Caustics  as  Styptics,  and  of  the  Actual  Cautery. 

Styptics  are  substances  which,  when  applied  to  a  bleeding 
surface,  tend  to  staunch  the  blood.  This  they  may  effect  in  two 
or  three  different  ways  :  thus,  they  may  simply  form  an  artificial 
scab  over  the  surface,  or  they  may  condense  the  tissues  and 
astringe  the  vessels  by  combining  with  and  coagulating  the 
albumen  present ;  or  this  condensing  action  on  the  tissues  may 
be  powerful  enough  to  destroy  their  vitality,  and  so  by  these 
"  caustics "  an  effect  similar  to  that  of  the  actual  cautery  is 
produced. 

The  use  of  stjrptics  was,  in  former  times,  far  more  fireqnent 
than  it  now  is,  and  the  present  disinclination  to  employ  them  is 
well  founded 

With  our  predecessors  healing  by  first  intention  was  hardly 
hoped  for,  and  the  surface  of  a  wound  received  far  more  well- 
meant  but  meddlesome  attention  than  nowadays  we  are  disposed 
to  give  it.  The  occurrence  of  a  superficial  slough  on  its  surface 
was,  therefore,  looked  upon  as  almost  a  necessary  incident  in 
what  was  known  as  the  "  digestion  "  of  the  wound. 

But  it  is  now  recognised  that  any  astringent  which  is  either 
caustic,  or  strongly  astringent,  inflicts  damage  to  the  tissues  to 
which  it  is  applied,  and  that,  therefore,  it  should  not  be  used 
if  the  haemorrhage  can  be  otherwise  arrested,  or  merely  for  the 
sake  of  saving  a  little  time  or  a  little  blood. 

All  styptics  do  not  damage  the  tissues,  but  all  the  more 
powerful  ones  do,  and  to  a  surgeon's  eye  there  are  few  more 
irritating  causes  of  offence  than  to  see  a  clean  cut  wound,  or 
some  unimportant  graze,  blackened  with  perchloride  of  iron,  or 
nitrate  of  silver,  just  because  the  medical  attendant  could  not 
wait,  or  could  not  properly  bandage,  or  pick  up  a  small  artery. 

This  being  understood,  the  immense  value  of  styptics  in  proper 
cases  may  freely  be  admitted.  The  most  important  may  here  be 
enumerated  and  their  application  described. 
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Mechanical 

Cobwebs. 

Matico. 

Contractile  Collodion. 

Astringent. 

Oil  of  Turpentine. 

Powdered  Cinchona  Bark. 

Creosote. 

Hazeline. 

Astringent  and  Caustic  in  vartfing  degrees. 


Carbolic  Acid. 
Sulphate  of  Copper. 
Sulphate  of  Iron. 
Tannin. 
Perchloride  of  Iron. 


Caustic, 

Chloride  of  zinc. 

Nitrate  of  Silver. 

Potassa  Fusa. 

Nitric  Acid. 

The  dried  leaves  of  ''  Piper   Angustifolium/'  or  the  Matico  Styptics, 
plant,  are  imported  from  Peru,  and  have  a  peculiar  cobweb-like  x}**^**"^^ 
down  on  their  under  surface.    Some  astringent  principle  is  also 
contained  in  the  tissue  of  the  leaf. 

If  the  under  surface  of  the  whole  leaf  be  applied  to  a  bleeding 
part,  or  if  the  leaves,  ground  up  into  a  powder,  be  dusted  on  it, 
the  fine  downy  filaments  will,  with  the  blood,  form  a  firm  adherent 
scab,  and  the  bleeding  will  be  staunched.  This  mechanical  action 
is  probably  the  beginning  and  the  end  of  the  "  marvellous '' 
action  of  matico,  which  was  at  one  time  considered  to  be  almost 
miraculous.  The  infusion  or  powder  taken  internally,  is  quite 
harmless. 

In  precisely  a  similar  fashion  does  the  domestic  remedy  act,  of  CobweU. 
gathering  as  many  cobwebs  as  can  be  quickly  collected,  and 
putting  them  over  the  surface ;  and,  indeed,  although  the  remedy 
may  seem  too  homely  for  the  surgeon  to  use,  of  its  efficacy  in 
staying  a  brisk  capillary  oonng,  none  who  have  tried  it  will 
doubt. 

CoHodion,  prepared  by  dissolving  one  ounce  of  gun  cotton  in  Collodion, 
a  mixture  of  thirty-six  ounces  of  ether,  and  twelve  ounces  of 
rectified  spirit,  is  extremely  useful  in  cases  of  wounds  about  the 
face,  in  which,  if  a  scar  has  to  be  avoided,  the  edges  have  not  only 
to  be  brought  together,  but  must  be  held  together  firmly  enough  to 
prevent  blood  being  effused  between  them.    This  is  readily  done 
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Afltringents 

(non-caustic), 

Turpentine, 

Creoeote, 

Hftsseline. 


by  painting  three  or  four  coats  of  this  collodion  over  th^^wound 
with  a  camel's  hair  brush,  or  by  saturating  a  piece  of  lint  in  it 
and  applying  it  to  the  wound.  The  collodion,  as  it  dries^  con- 
tracts, and  thus  the  required  pressure  is  kept  up.  ' 

Flexible  collodion,  prepared  by  adding  to  six  ounces  of  collo- 
dion, two  drachms  of  Canada  balsam,  and  one  drachm  of  castor 
oil,  may  be  used  instead  of  the  above.  It  is  not  so  liable  to 
crack,  but  is  not  so  contractile  as  ordinary  collodion. 

The  next  three  styptic  substances  on  our  list  are  all 
astringent,  but  not  at  all  caustic,  that  is  they  do  not  produoe 
any  sloughing.  They  all  are  said  to  coagulate  albumen,  on 
which  property  plus  their  effect  on  the  blood  vessels,  their  styptic 
action  depends.  Their  application  does  not  necessarily  prevent 
healing  by  the  first  intention.  These  substances  are  oil  qf  tur- 
pentine, creosote,  and  hazeline. 

Of  these  the  first  two  may  be  'tabbed"  on  the  bleeding 
surface  with  some  lint.*  The  third  may  be  applied  as  a  lotion, 
or  a  pad  of  lint  soaked  in  it  may  be  placed  on  the  wound. 

It  is  worthy  of  notice  that  all  three  substances  are  stated  to  be 
powerful  haemostatics  when  taken  internally.  This  is  certainly 
true  of  the  two  first,  but  ''hazeline,"  which  is  prepared  in 
America  from  the  ''witch  hazel"  (Hamamelis  ViiginicaJ  is  a 
drug  still  upon  its  trial. 

We  come  now  to  styptics,  which,  when  solid,  or  in  concen- 
trated solutions,  are  more  or  less  caustic.  The  most  convenient 
way  will  be  to  take  them  in  order  of  their  causticity. 

Sulphate  of  copper  and  sulphate  of  iron  are  both,  in  the 
crystalline  state  slightly  caustic,  as  well  as  highly  astringent,  and 
they  are  often  found  very  useful  in  both  capacities.  Thus,  spongy 
and  bleeding  granulations  may  be  rubbed  over  with  the  crystals, 
as  may  also  a  leech  bite  or  a  bleeding  gum.  In  solutions  of 
various  strengths  they  lose  their  caustic  character,  but  remain 
highly  astringent,  and  are  used  then  as  local  applications  in  cases 
of  relaxed  mucous  membranes,  fungous  granulations,  etc. 
P^tshloride  of  ^he  perchloride  of  iron  has  quite  a  specific  power  as  a  local 
application  to  stop  bleeding.  The  bleeding  part  may  either  be 
touched  with  the  solid  salt,  or  the  Liq.  Ferri  Perchloridi  Fort  (P.K) 


Styptica. 

GftUBtio 

Astringents. 


Sulphates  of 
copper  and 
iron. 


*Oil  (commonly  called  spirit)  of  turpentine  should  not  be  placed  oa  a 
wound  dropped  on  a  pad  of  lint  and  covirtd  up,  or  it  will  yedeate  the  paiti 
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may  ife  bnished  over  them,  or,  probably  best  of  all,  strips  of  lint 
soaked  in  the  same  solution  may  be  used  to  plug  the  wound  or 
bleeding  cavity. 

Tt^e  solid  perchloride  may  also  be  powdered,  and  dusted  on  the 
bleeding  surfiftce,  while  lotions  of  different  strengths,  made  by 
diluting  the  Liquor  Ferri  Perchloridi,  may  be  used  as  astringent 
and  hsemostatic  applications  to  the  nose,  urethra,  vagina,  uterus, 
etc.  In  the  concentrated  forms  this  iron  salt  seems  to  act  by 
forming  a  particularly  firm  spreading  clot,  it  also  coagulates  the 
tissues,  causes  the  blood  vessels  to  greatly  shrink,  and  forms  clots 
witbin  them.  The  parts  which  are  actually  in  contact  with  the 
strong  perchloride  will  die  and  be  cast  off  in  the  course  of  afewdays. 

Efficient  as  this  styptic  is,  it  is  very  disagreeable.  The  in* 
tensely  astringent  taste  renders  it  particularly  unpleasant  in  all 
injuries  about  the  mouth,  and  the  discolouration  and  apparent 
foulness  of  the  wound  to  which  it  has  been  applied,  combined 
with  the  delay  in  healing  which  its  use  entails,  leads  most 
surgeons  now  to  reserve  its  employment  for  a  last  resource ;  and 
then  its  value  cannot  be  over  estimated. 

Alum  and  tannin  in  powder  are  astringent,  somewhat  escha-  Alum, 
rotic,  and  rather  powerfully  hemostatic.  They  have  a  similar  Tannin, 
action  when  taken  internally,  the  tannic  being  changed  into  the 
gallic  acid.*  These  styptics  are  commonly  applied  to  bleeding 
parts  in  the  form  of  powders,  dusted  on,  but  they  are  still  more 
frequently  used  as  mild  escharotics  for  growths,  such  as  condy- 
lomata. The  dried  alum  (A.  exsiccata)  which  has  been  deprived 
of  its  water  of  crystallisation,  is  the  more  powerful. 

Probably  the  best  use  of  carbolic  add  as  a  styptic  will  be  found  CarboUo  add 
in  checking  the  general  capillary  oozing  of  wounds,  by  washing 
them  over  with  a  solution  of  a  strength  of  from  1-15  to  1-25. 
If  a  sponge  or  syringe  be  used  the  parts  are  bathed  for  a  very 
few  seconds  Oenerally  all  capillary  bleeding  ceases,  there  is 
no  escharotic  action,  and  the  antiseptic  nature  of  the  solution 
tends  to  promote  rapid  healing. 

*  The  Tmlue  of  the  well  known  patent  medicine  "  Rnspini'i  Styptic  "  appean 
to  draend  npon  its  containing  gall  nut  extract.  Mention  of  exUrtenoe  of  this 
remedy  ihonld  not  he  omitted  here  altogether,  if  only  on  account  of  the  high 
opfaiion  Brodie  and  Watson  entertained  of  its  value  as  a  hsmostatic ;  and 
there  can  he  no  question  as  to  its  dBcacy  in  many  cases,  althou|^  it  b  not 
so  often  used  now  as  heretofore. 
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CMietio 
Styptics. 


Nitrate  of 
silver. 


In  all  wounds  this  ''  washing  through  "  with  a  strong  carbolic 
lotion,  at  the  end  of  the  dressing,  will  be  found  very  efficient  in 
preventing  excessive  capillary  loss  of  blood. 

The  following  substances  when  concentrated  are  all  powerful 
caustics,  and  to  this  property  owe  their  power  of  stopping 
bleeding.  This  action  alone  will  be  considered  here,  for  they  all, 
in  weak  solutions,  are  employed  for  other  purposes.  This 
caustic  action  is  used  also  for  the  removal  of  growths,  but  this 
will  be  afterwards  referred  to. 

The  caustics  most  frequently  employed  are,  in  order  of  severity, 
nitrate  of  silver,  caustic  potash,  chloride  of  zinc,  and  nitric  acid. 

Nitrate  of  silver  or  lunar  caustic  combines  with  the  albumen  of 
the  tissues,  and  when  applied  in  the  solid  form  produces  a  super- 
ficial slough,  which  is  limited  in  depth,  for  the  silver  and  albumen 
compound  is  hard  and  dense,  and  prevents  any  excess  of  the 
caustic  that  may  be  present,  from  causing  the  cauterisation  to 
be  too  deep.    To  this  fact  its  value  to  a  great  extent  is  due. 

Lunar  caustic  is  applied  in  the  form  of  a  moulded  stick, 
pointed  like  a  pencil,  and  held  in  a  metal  clip.  Its  appli* 
cation  is  almost  painless.  The  point  of  the  stick  has  but  to  be 
held  firmly  against  the  bleeding  point  {e.g.,  a  leech  bite,  or  a 
dog's  bite)  for  about  five  seconds,  and  the  bleeding  will  almost 
certainly  be  arrested.  It  is  not  suitable  for  application  in  this 
form  to  a  large  bleeding  surface.  This  substance  is  sometimes 
''  mitigated "  by  the  addition  of  some  inert  substance,  but  it  is 
not  then  used  as  a  styptic,  nor  are  its  solutions. 
Oftustic  potash  Caustic  potask  is  moulded  into  sticks,  and  applied  like  the  above. 
It  dififers  in  its  action,  however,  in  that  this  is  not  limited  to  the 
place  of  application,  but,  forming  a  sort  of  soap  with  the  tissues, 
spreads  to  an  extent  rather  difficult  to  estimate  beforehand.  It  is 
a  very  fairly  efficient  styptic,  and  like  the  silver  salt  may  be  "  miti- 
gated "  and  rendered  less  deliquescent  by  admixture  with  lime. 

Caustic  soda  may  be  used  in  all  cases  as  a  styptic  instead  of 
the  potash  salt,  to  which,  in  all  respects,  it  is  similar,  save  that 
it  is  slightly  weaker  and  slightly  less  deliquescent. 

Chloride  of  zinc  is  a  very  powerful  escharotic,  but  its  action 
does  not  spread  indefinitely  through  the  tissues.  It  may  be 
applied  either  as  a  moulded  stick,  or  as  a  paste  mixed  with  flour. 
It  is  more  used  to  remove  cancerous  growths,  etc.,  than  as  a 


Andsoda. 


Chloride  of 
xino. 
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stypiia    (Farther  notice  of  its  general  use  in  solution  in  the 
dressing  of  wounds  will  be  given  under  that  head.) 

Nitric  acid  combines  with  the  albumen  of  the  tissues  to  form  xitrioadd. 
picric  acid,  and  thus  its  action  is  limited,  for  the  latter  has  not 
any  caustic  action.  It  is  an  extremely  powerful,  and,  in  proper 
cases,  a  most  useful  styptic;  thus  it  may  be  used  in  bleeding 
from  fungous  or  malignant  granulations.  Its  employment  as  a 
styptic,  however,  is  not  common. 

The  appliccUion  of  cold  to  a  bleeding  part  has  always  been  Coij. 
recognised  as  one  of  the  most  valuable  means  of  arrest.    Free  ex- 
posure to  the  air  is  often  alone  sufficient  to  promote  coagulation  of  Utef uUum  of 
theUood,  and  constriction  of  the  blood  vessels.  This  may  be  seen  •*P^'*'^ 
in  cases  of  recurrent  haBmorrhage  after  an  amputation  or  any  other 
large  cutting  operation,  when  a  few  hours  after  the  operation 
the  wound  or  the  flaps  become  distended  with  blood,  which  may 
be  dripping  away  at  quite  an  alarming  rate.    In  such  a  case  if  the 
flaps  be  opened  and  the  clots  cleared  out,  so  that  the  air  can  get 
to  the  surface  of  the  wound  and  to  the  ends  of  the  vessels,  the 
bleeding  will  very  probably  cease  without  anything  further  being 
done,  provided  of  course  that  no  big  vessel  has  been  overlooked.* 

Should  exposure  to  air  not  be  enough,  cold  water  or  ice  (the 
latter  especially),  may  be  very  powerful  styptics.  A  lump  of  ice 
applied  to  a  bleeding  surface  may  cause  an  artery,  nearly  as 
large  as  the  radial  at  the  wrist,  to  contract  and  cease  to  bleed 

Another  very  efficient  way  of  applying  cold  is  by  means  of  the 
ether  spray.  The  effect  of  this  spray  should  not  be  pushed  so  far 
as  to  cause  the  parts  to  be  absolutely  congealed,  if  this  can  be 
helped,  for  they  become  very  painful  on  thawing,  and  the  blood 
vessels  being  partly  paralysed  the  bleeding  is  apt  to  recur. 

By  means  of  this  spray  we  have  seen  furious  bleeding  from  a 
fungating  cancer  of  the  breast  completely  arrested  in  less  than 
fifteen  seconds. 

As  a  converse  to  this  method  of  freezing,  another  way  of  stopping 
general  oozing  is  too  rarely  employed  in  this  country,  namely,  by 
the  application  of  a  flannel  wrung  out  of  boiling  water,  but 
not  so  thoroughly  as  to  be  quite  dry,  and  applied  immediately. 

*  It  is  not  dear  th*t  cold  is  the  only  factor  in  the  arrest  which  follows  the 
opening  the  wound  and  clearing  out  the  clots.      The  clots  certainly  keep  up 
the  temperature.     Do  they  not  also  by  diitending  the  ddes  of  the  wound 
mechanically  keep  the  Tessds  from  contracting ! 
D  2 
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This  should  be  pressed  on  the  bleeding  surface  {e.g.,  to  an  ampu- 
tation flap)  for  a  few  seconds.  On  its  removal,  the  tissues 
will  have  a  whitish  look,  and  the  haemorrhage  will  have  all 
but  ceased.  The  mode  of  action  would  seem  to  be  a  direct  stimu- 
lation of  the  vaso-constrictor  nerves,  or  perhaps  of  the  musculature 
of  the  arterioles,  as  a  t**  of  100**  to  105%  is  known  to  produce  a 
tonic  contraction  of  muscular  tissue. 

The  effect  of  hot  water  injections  on  uterine  haemorrhages  is 
Actual  ^®^  ^®^^  understood  by  obstetricians. 

cauteiy.  We  come  now  to  ''that  cruel  and  barbarous  method"  of 

stopping  bleeding  which  Ambrose  Par6  denounced,  and  which  was  a 
few  years  ago  only  employed  rarely,  and  in  cases  where  the 
bleeding  vessel  could  not  be  secured  in  any  other  way. 

Now,  however,  owing  to  the  improvements  in  the  instruments, 
and  to  the  fact  that  anaesthesia  has  robbed  the  actual  cautery 
of  half  its  terrors,  it  is  very  frequently  employed  to  arrest 
haemorrhage,  or  for  counter  irritation,  or  for  the  removal  of  tumours, 
and  by  some  surgeons  even  in  operations,  such  as  for  strangu- 
lated hernia,  which  are  generally  considered  as  essentially 
requiring  the  use  of  the  knife. 

The  principal  forms  of  apparatus  for  the  application  of  the  actual 
cautery  are  the  old  cautery  irons,  the  galvano-cautery,  and 
Pacquelin's  thermo  cautery.  Other  forms  there  are,  such  as  the 
gas  cautery  of  Dr.  Bruce,  but  they  are  not  now  in  general  use. 
Ciutery  iroM.  Cautery  irons  (Fig.  23)  are  still  frequently  employed  to  stop 
bleeding,  or  for  other  purposes  of  cautery.  They,  however,  are 
gradually  being  displaced  by  the  newer  forms  mentioned  above. 


FiQ.  23. — Examples  of  Cautery  Irons. 
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These  irons  are  of  precisely  the  same  shape  and  size  as  they 
were  in  the  days  of  Scultetus,  or  still  farther  back.  They  consist 
of  pieces  of  iron  with  ends  of  various  shapes,  set  into  ordinary 
handles ;  they,  indeed,  are  jtist  like  a  whitesmith's  soldering  iron, 
ending  either  in  a  point  or  a  "  button,"  a  straight  or  bent  "olive," 
etc,  and  the  best  way  to  heat  them  is  to  put  them  into  the  fire. 

The  most  efficient  heat  for  the  arrest  of  bleeding  is  just  a 
visible  red,  not  glowing,  but  still  plainly  red  hot    If  this  heat  Proper  hmt 
be  exceeded,  the  iron  begins  to  cut  rather  than  sear  the  tissues. 
The  iron  should  be  wiped  clean  from  the  fire,  and  the  bleeding 
part  itself  should  be  dried  as  far  as  possible. 

The  iron  should  be  passed  over  the  surface  very  lightly,  or 
the  bleeding  point  should  be  quickly  touched,  for  contact  of  M<i(leof 
the  tissues  with  the  iron  for  more  than  a  moment  leads  to  the  Hn*ii*'*^<»- 
parts  sticking  to  the  metal,  sometimes  so  much  so  that  they  are 
pulled  away  with  it,  and  there  is  a  still  worse  htemorrhage. 

The  cautery  used  often  to  be  applied  to  the  bleeding  surbce  of 
a  bone ;  but  tliis  should  be  avoided  lest  necrosis  should  follow.  Tobonei^mld 
Cauterisation  seems  to  cause  necrosis  more  certainly  than  any 
other  injury  to  bone,  so  that  it  should  not  be  used  for  counter 
irritation  on  the  scalp,  or  the  prominences  of  the  jaws  or 
wherever  the  bone  is  close  to  the  skin. 

In  old  days  the  bone  in  amputations  was  regularly  seared  with 
the  iron,  and  as  regularly  necrosed  away,  so  that  we  find  in  the 
directions  for  the  after  treatment  of  these  cases,  that  the  wound 
had  to  be  kept  open  for  months  after  the  operation,  to  allow  of 
the  escape  of  the  sequestrum. 

Gahano-eautery.    This  apparatus  is  a  great  advance  upon  the 
cautery  irons,  and  is  itself  well  enough  adapted  for  arresting  The  Galvanir 
bleeding.    It  cannot,  however,  be  got  ready  quickly,  and  hence  is 
more  used  for  surgical  purposes  as  an  dcraseur,  or  for  burning 
away  warty  growths,  etc.,  than  as  a  styptic  apparatus ;  but  it  will  Not  oom- 
be  convenient  to  describe  it  here.  ^^°  Jtyptic 

The  principle  on  which  it  depends,  is  that  platinum,  a  metal  of 
high  resistance  and  great  infusibility,  will  get  red  or  white  hot  if 
a  galvanic  current  of  sufficient  intensity  be  passed  through  it. 
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The  wires  from  a  battery,  such  as  Smee'a 
4  to  6  celJs,  are  couDected  by  binding  bi 


Daniell's,  of  from 


to  the  galvano  cautery.  By  preasing  on  a  knob  the  electric  circle 
is  completed  by  making  contact  between  the  positive  aod 
negative  wires  respectively  from  the  battery,  and  the  two 
terminals  of  the  rheophorc  or  cauterizing  part,  which  fit  into 
the  handle,  as  shown  in  th&  figure.  In  this  way  the  current 
passes  through  the  rfieophore,  whether  it  be  a  noose  of  wire  or  of 
some  other  shape,  when  the  knob  is  pressed,  and  then  only. 

The  resistance  to  tbis  current  in  the  platinum  ia  so  great  that 
heat  is  generated  Bufiicient  to  cause  the  wire  to  become  of  a 
dazsling  white  ne-ss. 

If  the  rheophore  used  be  of  the  kind  known  aa  the  galvanic 
^craseur,  the  wire  which  has  to  be  heated,  is  bo  arranged  that 
it  can  be  shortened  up  like  a  snare,  as  shown  in  the  figure. 

Two  great  advantages  are  possessed  by  this  galvano-cautery. 
The  first  is  that  a  very  small  pointed  rheophore  may  be  used  to 
a  limited  bleeding  surface  without  its  losing  heat  before  it  can  be 
well  applied.   Tlie  second  is  that  the  wire,  as  a  noose,  can  be  fitted 
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roimd  whaterer  lequires  canterization  with  the  fingers  h^nfn  the 
knob  18  pressed  and  the  wire  betomes  hot. 

This^  as  may  be  imagined,  is  very  often  an  enormous  gain. 
The  difficulty  of  its  use  is  the  keeping  the  temperature  of  the 
wire  low  enough,  when  once  contact  has  been  made. 

The  latest  development  in  the  way  of  a  cautery  is  Pacquelin's  PMqnelin*! 
(Kg  25).  «^. 


Fig.  25. — Pacquelina  Thermo  Cautery, 

It  depends  on  the  principle  that  when  the  vapour  of  benzoline 
or  some  other  high  define  is  driven  over  heated  platinum,  its  rapid 
incandescence  is  sufficient  to  maintain  this  heat  very  perfectly 
indeed.  In  the  figure  it  will  be  seen  that  with  an  ordinary 
Higginson's  syringe  and  safety  ball  to  give  a  continuous  blast, 
atmospheric  air  is  blown  over  the  surface  of  the  benzoline,  and 
then  being  saturated  with  its  vapour,  passes  on  through  the 
tube  and,  through  the  holder,  and  thence  into  the  air  through 
the  platinum  point,  which  contains  some  spongy  platinum. 

The  platinum  point  having  been  first  heated  in  a  spirit  flame 
until  it  just  begins  to  glow,  the  ball  of  the  syringe  is  worked  by 
hand,  and  the  air  charged  with  benzoline  undergoes  active 
combustion  as  it  passes  through  the  point,  and  thus  not  only 
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maintains  its  heat  when  it  is  applied  to  any  part  of  the  body, 
but  will  even  increase  it  to  whiteness. 

The  readiest  way  to  heat  the  platinum  is  to  use  the  spirit 
lamp  as  a  blow-pipe  flame,  for  which  it  is  generally  arranged, 
and,  as  before,  the  heat  to  employ  as  a  stjrptic  is  a  dull,  almost 
invisible  red 

The  points  are  of  very  various  shapes,  some  of  which  are  shown 
in  Figs  26  to  28, 


Fig.  26. 


Fig.  27. 


and  in 


Fig.  28. 


Fig  29. 

is  seen  the  principle  applied  even  to  a  pair  of  scissors,  one  blade 
of  which  is  of  steel,  nickel-plated,  and  the  other,  through  which 
the  vapour  passes,  is  of  platinum. 
These  various  shapes,  and  the  fact  that  they  are   called 
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"  knives  "  of  different  kinds,  points  to  the  recent  employment  of 

this  form  of  cautery  for  the  division  of  tissues.     By  its  means 

amputations  have  been  performed,  and  hernias  relieved  from 

strangulation,  and  though  these  extreme  applications  may  not  be 

found  practically  useful,  still,  for  the  removal  of  tumours,  eta,  it  AppUcatiooi. 

is  impossible  to  overrate  the  importance  of  this  nearly  bloodless 

method  of  operation* 

The  cautery  should  be  in  charge  of  an  assistant  who  has 
nothing  else  to  do,  to  distract  his  attention.  The  heat  required 
will  differ  from  time  to  time  according  to  the  nature  of  the 
tissues  cauterized.  Care  must  be  taken  that  the  benzoline  is 
quite  pure. 
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CHAPTER  lY. 


Of  Certain  Special  Kinds  of  ILemorrhaqe  and  thkir  Arrest. 

H«morriiage  From  an  imperfectly  divided  vessel.  If  this  form  of  bleeding 
imperfectly  be  not  efficiently  arrested  it  is  alwa3rs  troublesome,  and  sometimes 
divided  veaseL  even  dangerous.  It  most  commonly  occurs  on  the  scalp,  or  from 
a  wound  in  the  cleft  between  two  fingers,  from  the  artery  of  the 
froenum,  etc.  Again,  when  the  transfixion  method  of  amputation 
was  more  common  than  it  is  now,  the  vessels  were  apt  to  be  split 
instead  of  being  cleanly  divided  by  the  knife.  This  was  a  fre- 
quent cause  of  secondary  haemorrhage. 

The  bleeding  in  these  cases  is  peculiar,  because  the  process 
of  its  natural  arrest  is  interfered  with  ;  for  the  cut  edges  of 
the  wound  in  the  arterial  coats  retract  as  far  as  they  can, 
and  this  retraction  keeps  open  the  orifice  in  the  vessel,  instead 
of  tending  to  close  it.  The  tube  thus  being  only  half  cut  across, 
cannot  retract  its  ends  within  the  sheath  as  it  is  wont  to  do 
when  completely  severed. 

In  all  cases  the  first  thing  to  do  is  to  enable  the  natural  arrest 
to  go  on  by  completely  dividing  the  vessel,  and  then  to  treat 
it  on  ordinary  principles.  The  case  of  a  scalp  wound  will  be 
^^A  digital  discussed  directly ;  that  of  an  imperfect  division  of  a  digital 
artery  between  the  fingers  is  sometimes  very  troublesome,  and  we 
have  seen  a  patient  reduced  to  quite  an  alarming  condition  of 
exhaustion  by  repeatedly  recurring  haemorrhage  from  this  injury. 
In  such  a  case  the  vessel  should  be  cut  down  upon  and  carefully 
exposed  without  injury  to  the  neighbouring  nerve  trunks.  A 
ligature  should  be  placed  above  and  below  the  wound  in  the 
vessel,  and  then  it  should  be  divided.  An  Esmarch's  bandage 
previously  applied,  will  make  the  dissection  more  easy ;  the 
dressing  should  be  put  on,  and  the  fingers  tied  together  before 
the  indiarubber  band  is  removed. 
^^^«  The  artery  of  the  frcenum  of  the  penis  is  sometimes  ruptured 

fcm^.     ^    during  coitus.  If  it  be  torn  right  across  the  bleeding  is  slight,  but  if 
only  half  divided  it  is  sometimes  very  profuse.    In  this  case* 
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all  that  is  necesBaiy  is  to  divide  it  completely  with  a  pair 
of  scissors,  and  then  to  apply  moderate  pressure. 

Wounds  of  the  scalp  often  bleed  very  freely,  especially  at  first.  ^"^^  "^P 
In  dressing  them  the  hair  should  be  cut  off  all  round  the  wound, 
which  itself  should  be  well  washed.  Even  if  the  spouting  vessels 
are  plainly  to  be  seen,  it  is  almost  always  waste  of  time  to  try  and 
pick  them  up  for  the  purpose  of  ligature.  A  good  firm  compress, 
secured  with  a  knotted  bandage,  wiU,  by  ensuring  pressure  against 
the  underlying  bone,  arrest  any  haemorrhage  which  can  happen, 
except  under  extraordinary  circumstances.  If  a  vessel  must  be 
ligatured  in  the  scalp  tissues,  it  will  most  easily  be  done  with 
a  tenaculum,  or  by  the  methods  of  filo  or  forci-pressure ;  and 
it  is  best  to  use  a  piece  of  strong  silk.  Not  unfrequently  these 
vessels  are  only  partly  cut  across,  and  then  with  a  scalpel  the 
tissues  must  be  divided  right  down  to  the  bone. 

WatMds  of  ike  palmar  arch  are  very  troublesome,  and  the  ][JF*  ^•. 
bleeding  from  them  is  very  apt  to  recur.    This  is  due  partly  to  ^*"^*' 
the  vascularity  of  the  parts,  and  partly  to  the  difficulty  of  applying 
efficient   pressure,   the  vessels  themselves  lying  beneath,  and 
protected  by  the  thick  bands  of  the  palmar  fascia. 

Although  it  is  difficult  to  apply  pressure,  stiU  in  most  cases  it  is 
the  agent  which  has  to  be  employed  ;  for  other  means  would  tend 
to  cripple  the  delicate  mechanism  of  nerves,  tendons,  and  muscles, 
which  give  to  the  fingers  their  wonderful  range  of  movement 
Sometimes,  no  doubt  it  is  possible,  and  even  advisable  to  dissect 
oat  the  bleeding  vessel  in  this  crowded  region,  and  put  a  ligature 
on  it ;  but  as  a  rule,  the  hazards  of  this  proceeding  outweigh  its 
obvious  advantages. 

In  applying  pressure  to  the  palm  of  the  hand,  a  firm  smooth 
pad  must  be  used,  and  the  palmar  fascia  relaxed.  These  two 
conditions  are  well  fulfilled  by  bending  the  fingers  over  a  round 
piece  of  wood,  like  a  ruler,  covered  with  three  or  four  layers  of 
lint,  or  a  common  roUer  bandage,  tightly  roUed,  will  do  very 
well  If  this  be  firmly  grasped,  and  the  fingers  bandaged  over 
the  cylinder,  very  good  pressure  will  be  made.  (See  Fig.  80.) 
Should  the  bleeding  still  continue  the  fore  arm  should  be  forcibly 
fiaxed  at  the  elbow,  with  or  without  the  addition  of  a  pad  of  lint 
in  the  flexure  of  the  joint.  This  will  almost  always  stop  the 
Ueeding,  but  should  it  fail  (and  it  is  wonderful  how  this  form 
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Fio.  ZQ.—The  hand  bandaged/or  a  cut  in  the  palm. 
of  bleeding  will  persist)  it  will  be  neceeesry  to  compress  the  radial 
and  nlnar  arteries  at  the  wrist.  This  is  best  dooe  by  laying  two 
pieces  of  wood,  e.g.,  portions  of  a  lead  pencil,  over  two  small  pads 
placed  on  the  arteries,  and  fastening  them  firmly  with  strapping. 
%  Bat  it  may  h^tpen  that  even  yet  the  bleeding  recurs,  and  by 
this  time,  as  several  expedients  havd  been  fmitlessly  adopted,  the 
patient  may  be  getting  exhausted  by  loss  of  blood.  A  tourniquet 
or  digital  compression  of  the  brachial  artery  can  be  a  temporaiy 
expedient  at  any  stage  of  the  proceediogs ;  but  this  cannot  be 
kept  on  for  long,  especially  in  this  exsanguine  condition  of  the 
patient.  The  course  usually  recommended  in  books  is  to  tie  the 
radial  and  ulnar  arteries  at  the  wrist,  but  if  preaaure  has  been 
properly  applied  and  has  fuled,  it  is  hard  to  see  how  ligature 
can  have  happier  results. 

On  the  whole  the  best  plan  seems  to  be,  first  of  all  to  open  np 
and  thoroughly  examine  the  wound,  and  if  it  appears  feasible  by 
dissection,  to  find,  and  tie  the  bleeding  vessel  or  Teasels,  and 
failing  this,  to  tie  the  brachial  artery,  high  up  in  the  arm— a 
somewhat  desperate  remedy  truly,  and  one  which  can  very  rarely 
be  required  if  the  milder  measures  before  mentioned  have  been 
thoroughly  carried  out. 

In  connection  with  this  sutiject  of  the  value  of  firm,  even 
bandaging  of  the  limb  from  the  extremity  upwards  in  cases 
of  bsemorrhage — the  wound  itself  being  properly  plugged  and 
padded — the  reader  is  referred  to  two  valuable  papers  by  Mr. 
Harrison  Cripps  in  the  St.  Bartholomew's  Hospital  Beporte,  vis. : — 
In  Vol  X.,  1871,  new  series,  p.  91,  "On  the  treatment  of 
Secondary  Hemorrhage  after  Ligature  of  the  Femoral  Artery  in 
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Continuity,"  and  VoL  XL,  1875,  p.  93,  "  On  the  treatment  of 
Hemorrhage  from  the  Posterior  Tibial  Artery  in  the  upper  two- 
thirds  of  its  course." 

It  should  be  borne  in  mind  that  the  tourniquet  can  always  be 
put  on  for  an  hour  or  two,  so  that  the  visiting  surgeon  can  be  sent 
for ;  and  also  that,  in  all  probability,  bleeding  so  obstinate  as 
this  is  associated  with  a  morbid  condition  of  the  blood  or  its 
vessels.    ( Vide  Hsamorrhagic  Diathesia) 

Under  certain  circumstances,  vessels,  either  veins  or  arteries  HaBmorriuige 
are  so  connected  with  the  surrounding  tissues,  that  when  divided,  tmmu"^^^*^ 
their  walls  neither  contract  nor  retract    Their  mouths  are  thus 
kept  open  and  they  are  said  to  be  canalised. 

Thus  the  jugular  veins  at  the  base  of  the  triangles  of  the  neck,  Entnmoe  of 
are  so  bound  down  by  the  cervical  fascia,  that  if  they  are  divided,  dl^^of"^ 
and  especially  if  divided  in  the  angle  of  a  wound,  they  gape  and 
bleed.    This  is  especially  dangerous  in  this  situation,  not  from 
the  h»morrhage,  but  from  the  danger  of  entry  of  air  into  the 
blood  current  going  to  the  right  heart.* 

But  canalised  vessels  may  give  trouble  in  other  situations  be-  Other 
sides  the  root  of  the  neck,  especially  at  the  angle  of  a  wound  ^ 

held  open  by  its  gaping  in  tissues,  the  seat  of  fibrous  thickening 
or  chronic  inflammation,  or  when  vessels,  themselves  atheromatous, 
are  inelastic  and  rigid. 

For  vessels  at  the  angle  of  a  wound  the  best  way  is  to  extend  ^^  ^®  ^9^^^ 
it  slightly,  when  they  will  retract.    But  those  running  through 
tissues,  the  seat  of  chronic  itiflammation  are  often  troublesome,  ^  diaeMed 
as  in  amputations  for  long-standing  disease,  when  almost  every       ^ 

*  For  ihe  pathology  and  the  treatment  of  the  effects  of  the  entry  of  idr 
into  Temi  the  reader  la  referred  to  Mr.  Erichsen's  Sorgical  text-book,  or  to  the 
article  in  **  Holmee'  System.*  For  our  present  purpose  ft  is  sufficient  to  note  that 
the  accident  is  always  dangerous  and  often  disastrous.  The  patient  becomes  pale, 
the  pulse  feeble,  and  the  signs  of  asphyxia  derelope.  This  entry  of  air  may 
often  produce  only  a  transitory  faintnesa,  without  after  iU  effects,  but  it  is  a 
risk  to  be  carefully  avoided,  first,  by  ligaturing  Teins  in  two  places  before 
diriding  them  in  dangerous  regions  about  the  neck  ;  and,  secondly,  by  instantly 
placing  the  finger  on  the  ▼essel,  if  by  accident  it  be  wounded,  until  it  may  be 
secured  permanently. 

Since  the  aboTO  Note  was  written,  a  short,  but  moat  important  article  on 
the  subject  has  amteared  in  the  British  Medical  Journal,  (Vol.  I.,  1888.  p.  1278) 
by  Mr.  Treres.  Space  will  not  aUowus  here  to  discuss  his  directions  in  detail, 
but  his  two  main  conclusions,  with  which  we  thoroughly  agree,  are,  that  when 
air  is  notioed  to  be  entering  a  Tein,  the  whole  wound  should  be  at  once  fiUed 
with  water,  and  that  it  is  both  possible  and  desirable  to  expel,  by  firm  com- 
pression of  the  dieat  walls,  some  of  the  air  which  has  already  entered. 


varicose  veins 


46  OF  CERTAIN  SPECIAL  KINDS  OF 

vessel,  insignificant  though  its  size  may  be,  requires  a  Ugature, 
because  it  will  not  retract. 

Atheromatous  ^his  also  is  the  case  with  atheromatous  arteries  but  there  is 
this  additional  difficulty,  that  because  of  the  disease  of  the  arterial 
walls,  a  ligature  is  very  apt  to  cut  through,  so  that  great  care 
and  well  softeued  ligatures  will  be  required  for  tying. 

Ruptured  Bleeding  from  a  hurst  varicose  vein  is  somewhat  paradoxical 

in  character,  in  that  it  is  at  once  one  of  the  most  furioucf,  and 
most  easily  arrested  of  hasmorrhages.  It  is  important  to  rightly 
understand  it,  for  many  lives  are  thrown  away  every  year  in  con- 
sequence of  the  foolish  unreasoning  conduct  of  would-be  assistants 
when  this  accident  happens. 

No  one  can  be  long  in  a  hospital  casualty  department,  without 
seeing  some  such  case  as  this.  A  man  who  for  a  long  time  has 
had  varicose  veins,  and  subsequently  a  condition  of  chronic 
eczema  and  ulceration  of  the  legs,  stupified  by  cold  or  drink 
subjects  the  legs  to  some  slight  violence,  so  slight  that  often  it  is 
hardly  noticed.  Presently  he  is  aroused  to  the  sensation  of 
something  warm  trickling  down  the  ankle,  and  looking  down  he 
sees  his  boot  and  stocking  full  of  blood,  which  is  coming  from  the 
position  of  the  ulcer.  He  then  becomes  faint  and  falls.  A  crowd 
collects,  and  (the  prone  position  on  the  ground  being  the  safest 
for  him)  they  immediately  lift  him  and  try  to  make  him  sit  up. 
They  then  get  some  brandy,  and  proceed  carefully  to  choke  him, 
while  he  is  unable  to  swallow. 

Probably  some  one  then  sees  the  blood  trickling  along  the  floor 
or  ground,  and  so  he  takes  his  handkerchief  and  ties  it  tightly 
somewhere  round  the  leg,  which  is  still  allowed  to  hang  down. 
The  patient  being  then  put  into  a  cab,  is  driven  off  to  the 
hospital,  perhaps  to  die  before  he  gets  there,  as  the  blood  is 
escaping  from  his  leg  all  the  time,  like  wine  from  a  cask  with  the 
spile  out. 

AH  this  might  have  been  easily  avoided  by  the  exercise  of 
common  sense.  Since  the  recumbent  position  is  the  best  for 
syncope,  the  patient  should  not  be  raised  from  the  ground  until  a 
suitable  stretcher  is  provided.  Then,  the  leg  being  raised  a  foot  or 
18  inches,  the  bleeding  surface  should  be  exposed,  and  any  con- 
striction round  the  limb  on  the  ''  heart "  side  removed.  In  all 
probability  the  bleeding  will  practically  cease  immediately  the 
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limb  is  raised ;  and  a  small  pad  and  bandage  being  placed  on  the 
wound,  it  will  not  recur  while  the  patient  is  lying  down. 

If,  howerer,  the  patient  must  walk  soon  after  he  has  had  a 
burst  vein,  the  leg  and  foot  must  be  firmly  bandaged  from  the 
toes  upwards,  to  a  little  above  the  bleeding  point,  on  which 
there  must  first  have  been  placed  a  pad  and  bandage.  One 
other  caution  is  needed,  in  winter  especially,  and  that  is  to  keep 
the  patient  warm.  The  loss  of  blood  frequently  is  very  great, 
and  these  patients  do  not  bear  it  well,  so  that  it  sometimes 
happens  that  after  the  bleeding  has  been  stopped  they  get  a 
sudden  failure  of  the  heart's  action,  and  they  die  because  they 
have  been  allowed  to  get  too  cold. 

No80  bleeding  is  either  idiopathic  or  traumatic,  and  is  generally  From  the  i 
venous  and  capillary  in  character.    It  is  moreover  of  all  kinds  **■  v**"***^ 
and  degrees  of  severity,  and  requires  for  its  arrest  a  number  of 
expedients,  some  very  simple,  some  requiring  considerable  skill 

In  the  first  place  it  is  often  desirable  not  to  check  the  bleeding  When  to  be 
at  ally  as  when  it  occurs  in  children  in  good  health,  and  young       *^^' 
adults  of  a  lusty  habit ;  or  in  some  cases  in  young  women  in  whom 
the  hemorrhage  is  apparently  vicarious  to  the  menstrual  flow. 

Idiopathic  epistaxis  may  be  roughly  divided  into  two  classes  :  if  idiopathic, 
the  one  in  which  it  depends  on  simple  congestion  of  the  mucous  ""iL^Sytf*^* 
membrane  of  the  nose,  occurring  in  healthy  people,  and  the  other 
in  which  it  is  a  strictly  passive  congestion   through  venous 
obstruction  or  regurgitation,  caused  by  cardiac  or  hepatic  disease. 

The  haemorrhage  in  the  first  class  tends  to  stop  of  itself,  when  Danger  of 
by  the  bleeding  the  congestion  is  removed  ;  but  in  the  second  ^^'^^  ^**"'"' 
the  cause  is  constant,  and  the  longer  the  epistaxis  goes  on,  the 
more  difficult  it  is  to  stop  it,  in  consequence  of  degenerative  changes 
taking  place  in  the  blood.  The  bleeding  in  these  cases  is  not  a 
brisk  flow  accompanied  with  a  good  pulse  and  other  signs  of  a 
strong  circulation,  but  is  rather  a  feeble  dribbling,  sometimes 
stopping  altogether,  and  then  being  again  a  little  more  rapid.  In 
this  way  a  great  deal  of  blood  may  be  lost  by  those  who  can  least 
spare  it,  and  the  bleeding,  instead  of  being  a  relief  is  accom- 
panied by  great  depression,  a  feeble  fluttering  pulse,  shallow 
respiration,  etc. 

A  little  experience  of  the  look  of  sick  people  Mrill  enable  the 
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student  to  recognise  those  who  are  suffering  from  visceral  disease, 
whether  it  be  morbus  cordis,  or  cirrhosis  of  the  liver,  or  chronic 
Bright's  disease,  or  a  malignant  growth,  and  to  sharply  separate 
in  his  own  mind  those  in  whom  moderate  epistaxis  is  rather  a 
relief,  from  those  in  whom  it  is  certainly  an  alarming  sjrmptom, 
and  may  be  a  source  of  danger.  In  these  latter  it  should  always 
be  promptly  checked ;  in  the  former,  delay  is  never  hurtfril  and 
may  be  useful. 

The  expedients  for  checking  epistaxis- are  very  numerous,  and 
are  best  described  in  order  of  their  importance,  as  indeed  in 
practice  they  are  employed  ;  the  simpler  measures  being  always 
tried  before  those  which  cause  discomfort  or  pain. 
Position.  j,^  ^Y^Q  g^^  place,  position  is  as  important  in  these  cases  as  in 

any.  The  patient's  head  should  never  be  bent  down  over  a  basin, 
nor  should  the  circulation  be  stimulated  by  his  remaining 
standing.  The  best  position  to  assume  is  sitting,  with  the  head 
thrown  back,  in  an  easy  chair.  A  towel  spread  in  frt)nt  like  a 
bib  will  prevent  the  clothes  being  soiled,  and  moreover  will 
obviate  that  constant  blowing  and  wiping  of  the  nose,  which  is 
most  harmful. 

If,  in  addition  to  this  position,  the  venous  return  to  the  chest 
is  promoted  by  everything  being  made  quite  loose  round  the 
neck,*  in  very  many  cases  nothing  further  need  be  done,  and 
an  epistaxis,  which  has  perhaps  lasted  two  or  three  hours  while 
the  head  was  held  down  over  a  basin,  will  stop  in  as  many 
minutes.  If  not,  the  next  thing  to  do  is  to  raise  the  arms  above 
the  head,  or  to  rest  the  hands  on  the  top  of  the  head.  This  has 
a  very  good  effect,  probably  by  increasing  the  chest  capacity,  and 
thus  lowering  the  intra-thoracic  blood  pressure  in  the  right  heart 
and  the  large  venous  trunks. 
ApDlication  of  The  application  of  cold  externally  is  the  next  expedient.  Ice, 
^  or  a  cold  evaporating  compress  is  recommended  to  be  put  over 

the  bridge  of  the  nose,  but  it  is  very  doubtfril,  if  there,  it  does 
any  good.  But  cold  applied  to  the  nape  of  the  neci,  un- 
doubtedly, is  a  very  powerful  agent  for  arrest.  Slipping  a  door- 
key  down  the  back  is  therefore  no  mere  superstition,  but  its  good 

*  It  may  be  worth  ^ile  reminding  the  reader  that  the  collar  of  the  jeney 
may  be  tight>  while  that  of  the  outer  ahirt  looks  qnite  loose.  In  the  case  of 
women  it  is  also  wise  to  loosen  the  stays. 
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effects  are  better  secured  by  an  ice-bag  fastened  over  the  upper 
cervical  Hpine.  It  is  probable  that  tlie  effect  is  due  to  a  direct 
influence  on  the  Taso-motoi  centre,  for  tlie  nerves  supplying  the 
nasal  vessels,  rather  tlian  to  a  "  sympathetic  shrinking  "  of  the 
vesaelfl  of  the  nose,  with  that  of  the  vessels  of  the  sldn  of  the 
back,  as  has  been  described.* 

If  these  more  gentle  measures  have  failed,  we  most  proceed  to 
stronger  ones  in  the  form  of  local  applications  to  the  bleeding 
part,  or  as  near  it  as  may  be,  for  inasmuch  as  this  is  often  lu 
the  middle  or  superior  meatus,  remedies,  unless  they  are  very 
carefully  applied,  often  fail  to  reach  the  spot  required. 

The  nostrils  may  first  be  syringed  out  with  iced  water,  using  a  Sjrringliig. 
common  syringe,  or  better,  one  of  Higginson's  pattern,  or  a  nasal 
doadie  (^.  31.)    In  using  the  latter,  the  water  should  be  forced 


Fia.  il.—A'atal  Douche. 
into  one  nostril,  and  will  then  flow  round  the  posterior  nares, 
and  come  out  at  the  other.  This  is  effected  by  keeping  the  mouth 
wide  open,  and  the  soft  palate,  therefore,  raised. 
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Alnm  and 

tMUUD. 


Plugging. 


By  the 

Anterior  naree 
only. 


Plugging  the 
posterior 


Instead  of  iced  water,  a  weak  solution  of  perchloride  of  iron,  say 
one  to  two  drachms  of  the  liq.  ferri  perchloridi,  to  a  pint  of 
water,  or  the  sulphate  of  iron,  or  of  alum  in  similar  proportions, 
may  be  advantageously  used 

Epistaxis  may  be  checked  also  by  the  use  of  solid  astringents, 
as  powdered  alum  or  tannin,  used  as  snuffs.  The  powder,  when 
placed  in  a  paper,  folded  so  as  to  make  a  trough,  is  ''  smJETed  " 
strongly  up  the  nose.  This  is  a  very  irritating  and  disagreeable 
proceeding,  and  is  not  to  be  recommended  if  other  means  of 
arrest  are  at  hand. 

In  cases  of  continued  failure,  we  fall  back  on  the  l§tst  resource 
of  plugging  the  bleeding  nostril ;  for  digital  compression  of  any 
external  artery  is  obviously  useless,  and  compression  of  the  nostrils 
can  only  be  useful  in  very  superficial  hsBmorrhages,  and  these  are 
not  common. 

The  nostrils  may  be  plugged  in  two  ways,  either  from  the  front 
alone,  or  by  completely  shutting  up  the  nasal  cavity  on  one  or 
both  sides,  by  plugging  the  posterior  as  well  as  the  anterior 
nares. 

Plttgging  from  the  front  alone.  We  believe  that  if  this  opera- 
tion be  thoroughly  performed,  it  will  not  often  be  necessary  to 
resort  to  the  disagreeable  and  not  altogether  safe  practice 
of  plugging  the  posterior  nares.  To  plug  from  the  front,  a  strip 
of  lint,  at  least  18  inches  long,  and  a  third  of  an  inch  wide,  and 
a  stiff  director  are  required.  The  strip  may  be  dipped  in  per- 
chloride of  iron  solution,  or  in  carbolic  oil,  if  it  is  thought 
desirable  (the  latter  is  very  useful  to  prevent  decomposition), 
and  must  then  be  packed  right  back  to  the  posterior  nares, 
and  the  full  length  of  the  floor  of  the  nose  must  be  borne  in 
mind. 

The  back  part  being  well  filled,  the  more  accessible  parts  of 
the  cavity  are  plugged  easily  enough,  the  strip  of  lint  being 
gradually  coiled  away  until  the  whole  nostril  is  full. 

To  plug  the  posterior  nar^,  a ''Belloc's  sound,"orsomesub6titute 
for  it,  will  be  required,  and  two  suitable  little  plugs  fashioned  to  fit 
the  anterior  and  posterior  nares  respectively.  They  are  best  made 
of  lint,  tight  rolled,  so  as  to  make  two  cylinders  about  an  inch 
long,  and  half  an  inch  wide.  The  one  which  is  to  go  into  the 
posterior  nares,  must  be  tied  round  the  middle  with  a  piece  of 
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etring,  M>  that  two  ends,  not  less  Uuui  m,  foot  long,  hang  from  it  in 
front,  u  in  the  figure  (Fig.  32),  while  another  piece,  not  shown 


Fro.  32. 
in  the  illoatratian,  should  be  fastened  to  it  behind,  so  that  when 
Um  ping  is  adjosted  into  the  posterior  nostril,  this  may  lie  in  the 
pharynz,  ready  to  be  brought  forward  out  of  the  mouth  when 
the  ping  has  to  be  temoTed.  The  pings  being  ready,  the  sound, 
coDsiBtiag  of  a  cannula,  within  which  is  a  piece  of  watch  spring, 
which  will  cuil  ronnd  the  soft  palate  into  the  month  on  being 
poshed  out  of  the  tube,  is  introduced  along  the  floor  of  the 
Doatril  which  is  bleeding.  The  watch  spring  is  protruded,  and  is 
hooked  forward  by  the  forefinger  of  the  left  hand,  into  the  mouth, 
and  both  ends  of  the  string,  which  are  attached  to  the  plug  of 
lint,  are  quickly  passed  through  the  eye,  which  will  be  found  at 
the  end  of  the  watclispring.  This  is  then  retracted  into  the 
cannula,  and  the  latter,  when  withdrawn  through  the  nostril  will 
cany  the  strings  with  it. 

The  strings  must  now  be  separated  from  the  cannula,  and 
drawn  through  the  nostril  The  plug  will  thus  be  drawn  into  the 
mouth  and  carried  backwards  to  the  soft  palate ;  it  must  then 
be  passed  behind  this  with  the  fiugets,  and  pushed  upwards  into 
tiie  upper  part  of  the  pharynx,  and  traction  being  made  on  the 
strings,  it  can  be  adjusted  by  the  fingeis,  to  fit  into  the  proper 
opening  of  the  posterior  nares.  Thia  being  done,  the  other  plug 
is  adjusted  into  the  anterior  nostril,  between  the  ends  of  string, 
which  an  firmly  tied  over  it  and  fasten  it  tightly  to  the 
nostrii,  which  is  thus  converted  into  a  shut  cavity. 

The  principal  difficulties  in  this  plugging  operation  are,  first, 
sS 
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the  introduction  of  the  sound,  and  the  bringing  forward  of  the 
watchspring,  and  secondly,  the  adjustment  of  the  posterior 
plug.  It  is  often  awkward  to  pass  it  round  the  soft  palate,  but 
this  being  done,  the  rest  is  easier.  Still  it  is  not  difficult  to 
mistake  the  opening  in  which  the  plug  is  placed,  and  to  avoid 
this,  the  fingers  must  be  passed  right  back,  and  the  nostrils 
thoroughly  explored. 

Difficult  as  the  application  of  these  ''  tampons  "  may  be,  once 
applied,  it  is  impossible  for  bleeding  to  continue.  Unfortunately, 
it  is  not  safe  to  retain  them  in  position  long,  36  hours  being  pro- 
bably the  outside  limit ;  necrosis  of  the  palatine  bones,  extreme 
foetor,  and  blood  poisoning  being  apt  to  occur.  It  is  difficult 
to  see  why  continued  pressure  here  should  be  more  rapidly 
destructive  than  elsewhere,  but  of  the  fact,  there  can  be  no 
doubt. 
o/^eSSwS™"  There  are  two  forms  of  epistaxis  which  are  not  very  uncom- 
mon in  medical  practice.  The  first  is  a  rather  brisk  attack. 
In  feyen.  ^j^^  comes  on  at  a  critical  phase  of  some  acute  fever,  such  as  a 
pneumonia.  In  such  an  illness  it  not  infrequently  happens  that 
about  the  sixth  day  an  attack  of  epistaxis  comes  on,  and 
coincidently  the  temperature  falls,  the  pulse  slows,  and  other 
symptoms  of  defervescence  are  manifested.  This  epistaxis  may 
truly  be  called  ''critical,"  and  may  be  compared  with  the  profuse 
sweating  or  diarrhoea,  which  also  may  herald  a  crisis. 

The  necessity  for  checking  this  bleeding  will  vary  in  each  case, 

and  no  general  rules  can  usefully  be  laid  down.    At  first,  at  all 

.    events,  it  does  not  call  for  active  measures.    The  condition  of 

the  pulse  will  be  the  best  guide  as  to  when  such  interference  is 

required. 

In  ezhftustion.     rpj^^  second  form  resembles  the  first,  in  that  it  occurs  in  the 

course  of  a  severe  illness,  but  in  this  point  only,  for  it  is  a  sign  of 

a  well  nigh  hopeless  condition.    This  is  the  epistaxis  which  is 

due  to  a  general  breaking  down  of  capillaries,  as  in  purpura. 

It  is  associated  with  bleeding  from  the  gums,  the  formation  of 

bullao,  containing  blood-stained  serum,  and  with  ecchymoses.     It 

seldom  calls  for  any  special  treatment. 

^^J*®  It  is  very  rarely  indeed  that  the  socket  q/  an  extracted  tooth 

extracted        bleeds  to  any  troublesome  extent,  considering  the  enormous 

tooth.  number  of  extractions  performed.    When  it  does  happen,  it  is 
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almost  always  in  patients  who  are  either  in  very  feeble  health, 
or  else  who  are  affected  with  some  form  of  the  hemorrhagic 
diathesis. 

Sometimes,  indeed  pretty  frequently,  the  socket  of  the  tooth  goes 
on  bleeding  for  some  hours,  in  consequence  of  the  nutrient  vessel 
being  unusually  large  or  unable  to  contract.  In  such  a  case  the 
bleeding  comes  from  one  or  two  points,  and  is  not  at  all  dangerous. 
Id  the  really  serious  cases,  from  the  whole  gum  and  lining  of  the 
socket  there  appears  a  general  welling  up  of  blood,  and  this  is 
sometimes  hard  to  check.  An  "  alveolar  tourniquet "  has  been  in« 
vented  for  the  purpose,  but  it  is  now  hardly  ever  used,  and  reliance 
is  placed  on  conscientious  plugging,  and  the  actual  cautery. 

In  plugging,  lint  or  cotton  wool  is  generally  used,  either  plain,  Plugsiiig. 
or  dipped  in  some  styptic,  such  as  tur|)entine,  carbolic  acid,  crea- 
sote,  or  alum.  In  any  case  it  must  be  packed  away  very  firmly 
indeed,  filling  the  whole  socket,  and  a  little  more,  so  that  the  plug 
may  be  kept  in  proper  position  by  the  opposite  tooth,  if  the  jaws 
are  closed  with  a  four-tailed  bandage. 

Another  pUn  is  to  replace  the  extracted  tooth,  if  it  has  been 
kept,  and  this  often  answers  very  well  Every  surgeon,  however, 
may  come  across  cases  in  which  the  repeated  hemorrhages  are 
endangering  the  life  of  the  patient,  from  even  such  a  trivial  cause  as 
this.  These  extreme  cases  will  generally  be  found  to  be  associated 
with  well  marked  h8Bmorrhagicdiathesis,andin  many  cases  constitu- 
tional treatment  has  been  found  a  most  important  accessory  to  local 
measures.  Probably  of  these  latter  some  form  of  the  actual  cautery 
will  be  found  the  most  useful  The  ligation  of  the  common  or 
external  carotid  artery,  to  which  surgeons  seem  to  have  been 
forced  to  resort,  having  the  result,  merely  of  adding  another 
bleeding  wound,  and  being  in  fact  invariably  followed  by  death. 

The  bleeding  which  proceeds  from  parts  inside  the  rectum,  Hieiiiorrh«ge 
which  can  be  seen,  or  felt  with  the  finger,  may  here  be  considered.  ''«>^  rectam. 
It  may  be  due  to  simple  congestion  of  the  mucous  membrane, 
pUidB,  prolapsus  ani,  the  passage  of  some  hard  body,  ulceration  of 
the  sur&ce  of  a  growth  (usually  malignant),  dysentery,  or  it  may 
be  a  result  of  the  division  of  some  vessel  or  vessels  in  the  course 
of  an  operation.* 

*Beetel  hjeuiofiluige  may  oocAsioiudly  be  Ticarious  to  mpprewed  menstnuJ 
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From  simple  HcBmorrhage  from  simple  congestion.  This  occurs  in  conse 
qnence  of  the  turgidity  of  the  haBmorroidal  plexuses,  which  is  in 
its  turn  due  to  obstruction  to  the  portal  circulation.  The  portal 
obstruction  may  take  place  in  the  liver  itself,  and  may  be  due  to 
temporary  or  permanent  changes  there,  or  in  the  lungs,  or  heart. 
As  in  the  case  of  epistaxis,  bleeding  from  this  source  is  often  a 
great  relief  to  the  circulation,  and  is  sometimes  imitated  by  the 
application  of  leeches  to  the  anus.  It  however,  hardly  ever 
requires  treatment,  unless  it  be  desirable  to  increase  the  flow, 
which  may  be  done  by  sitting  in  a  bath  or  tub  of  warm  water. 
Usually  the  bleeding  stops  immediately  the  congestion  is  relieved, 
but  if  it  is  desirable  to  arrest  it,  an  enema  of  thin  starch,  with 
20  to  30  minims  of  laudanum  in  it,  or  an  injection  of  cold  water, 
or  of  any  of  the  astringent  fluids  mentioned  under  epistaxis,  will 
be  all  that  is  required.* 

From  piles.  Y\\e&  must  be  looked  upon  as  a  result,  and  an  extension  of  the 
same  morbid  processes  which  cause  simple  congestion  of  the 
mucous  membrane,  and  only  those  piles  which  are  covered 
entirely  or  partially  with  mucous  membrane,  (internal  piles), 
ever  become  so  turgid  with  blood  as  to  bleed.  These,  however, 
may  do  so  very  profusely,  and  even  dangerously.  The  bleed- 
ing usually  occurs  when  the  patient  is  on  the  water-closet, 
and,  as  with  the  former  kind,  is  a  relief  up  to  a  certain 
point.  It  not  unfrequently,  however,  becomes  necessary  to 
arrest  it  without  loss  of  time,  for  it  belongs  to  that  form  of 
haemorrhage  which  manifests  itself  as  frequently  recurrent  losses 
of  blood,  no  one  of  which  is  of  consequence,  but  which,  collectively, 
are  very  important.    The  preventive  treatment  must  be  both  local 

S^!*!!^'*^  and  constitutional.  The  bowels  should  not  be  allowed  to  become 
confined,  but  the  motions  kept  semi-pulpy  by  early  morning 
doses  of  the  confection  or  syrup  of  senna,  or  with  the  confection 
of  sulphur,  or  some  saline.  Very  careful  dieting  and  a  good 
deal  of  lying  down  are  advisable,  with  warm  light  clothing,  and 
in  women  the  removal  of  stays  or  anything  which  compresses 
the  body.      Cane  chairs,  too,  are  better  than  upholstered  ones. 

L^mAoage-     Locally,  the  piles  must  be  returned  at  once  when  they  come 

*  Opiam,  however,  tends  to  farther  lock  up  the  portal  oirculation,  so  it  must 
only  be  used  in  cases  of  necessity.  On  the  other  hand,  free  purgation  with  the 
sulphate  of  soda  or  potash  often  relieves  the  portal  conjestion  and  stops  the 
hemorrhage. 
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down,  and  ihe  opportnnity  may  be  taken  to  smear  them  over 
with  the  omtment  of  gsJlB  and  opiom  (PB).  A  continuoos  douche 
of  cold  water  firom  an  enema  syringe  is  very  useful,  as  also  are 
astringent  injections  of  iron,  alum,  etc.  Another  very  commonly 
used  injection  is  made  by  dissolving  a  drachm  of  alum  in  a  pint 
of  the  decoction  of  oak  bark. 

If  on  the  other  hand,  the  bleeding  is  important  from  the 
actual  quantity  which  is  being  lost  at  the  time,  it  will  be  found 
not  difficult  to  stop.  An  ordinary  astringent  injection  should 
be  tried  first,  and  if  it  fails  the  rectum  should  be  cleared  out 
with  a  thorough  syringing  of  ice-cold  water,  and  then  a  suitable 
lump  or  two  of  ice  may  be  introduced,  and  pushed  tolerably 
high  up,  the  patient  lying  in  bed,  lightly  covered,  and  with  the 
buttocks  raised  on  a  pillow.  This  will  geDerally  arrest  all 
bleeding,  after  which  a  morphia  or  opium  suppositary  may  be 
inserted.  The  author  has  never  seen  this  fail  to  arrest  bleeding 
piles,  but  if  it  should,  recourse  must  be  had  to  plugging.  This 
may  be  done  with  sponges,  or  with  the  "  petticoated  plug/'  as 
will  be  described  directly,  but  it  is  done  far  better  with  the  con- 
trivance known  as  a  "  Bame's  bag  "  (Fig.  33),  which  was  intro- 
duced for  dilating  the  as  uteri,  or  for  controlling  haomorrhage 
firom  its  cavity,  and  which  is  a  somewhat  dumb-bell  shaped  bag 
of  india-rubber,  which  can  be  introduced  while  collapsed,  and 
then  blown  out  so  as  to  produce  efficient  pressure.* 

The  mucous  membrane  of  the  anus,  partially  strangulated  as  it  From  mnooiui 
is  when  prolapsed,  frequently  bleeds.     It,  however,  readily  stops  ™^*"*'**  ^' 
by  returning  the  prolapse,  and  syringing  the  part  well  with  cold 
water,  or  with  alum  and  oak-bark  lotion. 

The  passage  of  something  hard,  or  rough,  or  pointed,  such  as  a  ByMMAgeof 
cherry-stone,  a  fish  bone,  etc.,  is  often  enough  not  attended  by  ^™  ®'  f**"*** 
any  trouble  until  the  rectum  is  reached,  and  then,  in  consequence 
aj^Murently  of  the  greater  expulsive  force  employed,  the  mucous 
membrane  gets  torn  or  scratched,  and  bleeding  occurs.  This  is 
particularly  firequeut  in  children,  but  is  never  of  any  consequence. 
A  little  cold  water  thrown  up  will  check  it  at  the  worst.t 

*  If  the  patient  is  in  a  fairly  good  condition  for  operation  the  hnmorrbage 
may  be  stopped,  and  the  pile  cared,  by  an  operation  for  its  removal — that  one 
hebtg  chosen  which  gives  the  least  shock. 

'f  Although  the  bleeding  is  of  little  moment,  there  is  good  reason  for  holding 
that  fish  bones  or  splinters  do  sometimes,  by  borrowing,  or  being  forced  out  of 
the  reetom,  cause  fistobs. 
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From  ulcer*.  The  ulceration  of  a  growth  within  the  rectum  is  generally 
in  rectum.^  ^  associated,  sooner  or  later,  with  hsBmorrhage,  and  this  is  often  a 
most  important  symptom  as  indicating  the  existence  of  a  tumour. 
These  are  generally  malignant,  and  in  the  later  stages  of  their 
^owth,  the  constant  drain,  by  repeated  bleedings,  may  be  the 
immediate  cause  of  death.  In  treatment,  the  principles  must  be 
the  same  as  for  internal  piles,  with  the  addition  that  the  efifect 
•  of  preparations  of  opium,  as  local  applications,  is  often  very 
striking. 

The  restraint  of  hsBmorrhage  from  dysenteric  ulceration  of  the 
rectum  hardly  comes  within  the  province  of  the  surgeon's  work  ; 
but  inasmuch  as  the  locality  of  tlie  bleeding  may  be  the  same  as 
that  of  losses  of  blood  requiring  treatment  on  strictly  surgical 
lines,  it  is  here  mentioned.  The  loss  of  blood  in  this  disease, 
when  itself  a  cause  of  danger,  is  generally  combatted  by  starch 
enemata,  to  which  should  be  added  laudanum,  or  a  similar  pre- 
paration of  opium,  or  by  morphia  suppositories. 
From  diTidon  Bleeding  from  the  rectum,  in  consequence  of  the  division  of  large 
^en^  t?e«»^&,  is  extremely  rare  as  a  result  of  accident ;   but  it  is 

common  enough  in  the  course  of  operations,  such  as  those  for 
fistulse,  internal  piles,  or  during  the  larger  planned  operations  for 
removal  of  portions  of  the  gut. 

For  practical  purposes  the  rectum  may  be  divided  into  a  safe  and 
a  dangerous  region,  so  far  as  the  use  of  the  knife  is  concerned. 

The  sq/Sf  region  is  the  last  two-and-a-half  inches,  the  blood  vessels 
in  which,  though  very  numerous,  are  all  of  them  small,  being  the 
terminal  anastomosing  branches  of  the  six  hsemorroidal  arteries. 

The  dangerous  region  is  all  the  rectum  that  can  be  reached, 
above  the  place  (three  inches  from  the  anus)  where  the  superior 
liSBm  orroidal  branches,  about  six  in  number,  pierce  the  muscular 
coat,  and  lie  between  it  and  the  mucosa.  These  vessels  are  of  a 
considerable  size,  and  bleed  very  freely  when  injured. 

Bleeding,  then,  from  the  lower  part  of  the  rectum,  after  any 
operation,  although  at  first  often  brisk  enough,  speedily  stops ;  in 
this  situation  moreover,  pressure  can  be  easily  applied,  or,  if 
necessary  (which  is  rare),  the  vessels  may  be  tied. 

But  the  case  is  very  different  if  one  of  the  vessels  higher  up  iu 
the  gut  has  been  divided,  especially  if  the  parts  have  been  the  seat 
of  inflammation  which  has  indurated  the  tissues  and  has  thus 
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caused  them  to  keep  patent  the  mouth  of  the  yesseL  The  situation 
and  warmth  favour  a  rapid  flow  of  blood,  while  it  is  very  difficult 
to  get  any  exposure  of  the  part 

The  hsmorrhage  can  always  be  temporarily  stopped  by  the 
pressure  of  one  finger ;  and,  indeed,  pressure  and  plugging,  will 
in  most  cases  be  the  procedure  resorted  to  in  the  end.  Never- 
theless, if  it  is  possible  to  get  a  ligature  round  the  vessel,  either 
with  a  tenaculum  or  forceps,  a  great  deal  of  trouble  will  be 
saved.  The  surgeon  should  remember  that  by  a  free  division 
through  the  sphincters,  transversly  across  the  ischio-rectal  space, 
he  may  safely  let  a  flood  of  light  upon  the  scene,  provided,  of 
course,  that  there  are  no  internal  piles  or  other  hindrances  in  the 
way.  The  sphincters  will  readily  heal,  and  the  incision  will  have 
been  worth  making,  if  by  its  means  a  ligature  has  been  placed  on 
the  vessel* 

If  this  cannot  be  done  however,  and  syringing  and  placing  ice 
in  the  neighbourhood  of  the  bleeding  has  failed,  then  the  rectum 
must  be  plugged.  This  may  be  done  with  a  "  Barnes'  bag"  (Fig  33), 
as  for  bleeding  piles,  but  this  is  not  so  efiisctive  in  the  case  of 
arterial,  as  in  that  of  venous  bleeding  ;  a  better  way  is  to  use 
spoug&B,  somewhat  compressed,  and  with  a  string  tied  round  each 
one,  or  passed  through  them  all,  so  as  to  provide  for  their 
recovery.  But  the  best  way  of  all  to  plug  the  rectum  is  to  use 
a  **  petticoat "  (see  Fig.  34),  the  shape  and  object  of  which  is 


Fia.  33.  Fig.  34. 

rendered  sufficiently  obvious  by  its  name.    The  space  between 


*  The  aathor  ham  seen  a  very  furiooB  haemorrhage  occurring  in  the  coune  of 
dividoii  of  a  JBstnla  extending  into  the  dangerous  region,  which  at  first  sight 
seemed  almost  impossible  to  control  by  ligature,  but  Mr.  Davy*s  lever  having 
been  passed,  it  was  found  to  control  both  the  iliac  and  the  hsemorroidal  trunks, 
and  the^T«<sel  was  easily  secured. 
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the  petticoat  and  the  central  stick  or  piece  of  catheter  is  filled 
with  lint,  or  better,  with  cotton  wool,  the  plug  having  been 
previously  put  into  position  in  the  rectum. 
From  the  Hamwrrhage  from  the  genito-urinary  tract.     As  might  be 

ge^to-unnary  expected,  many  morbid  conditions  of  the  renal  tissue  are  asso- 
ciated with  loss  of  blood.    But  with  the  presence  of  blood  in  the 
urine  when  it  comes  from  the  kidneys  we,  as  surgeons,  have  not 
here  to  do. 
^to  the  HcBtnorrhage  into  the  bladder,  if  it  is  in  itself  serious  is  gene- 

rally due  to  the  presence  of  a  new  growth,  but  it  may  be  caused 
by  a  calculus,  or  by  a  purpuric  condition,  or  it  may  be  trau- 
matic ;  in  any  case  the  bleeding  comes  distinctly  under  the 
surgeon's  care  and  may  call  for  active  treatment,  fileeding  from 
the  prostate  again,  may  have  to  be  arrested,  but  in  the  majority 
of  cases  it  is  simply  congestive  in  character. 

Generally  speaking,  in  either  of  these  cases,  rest  and  the  relief 
of  all  congestion  in  the  neighbouring  viscera,  as  by  clearing  out 
the  rectum,  will  prevent  any  hsemorrhage  into  the  bladder  or 
from  the  prostatic  vessels  assuming  serious  character.  But  if  in 
consequence  of  the  vascular  nature  of  a  new  growth,  or  from  some 
similar  cause,  important  haemorrhage  should  occur,  it  will  be 
found  to  be  somewhat  difficult  to  treat.  Locally  ice  may  be 
applied  to  the  perimeum  and  hypogastrium,  or  inserted  into  the 
rectum,  or  an  enema  of  iced  water  may  be  given.  The  indications 
for  constitutional  treatment  generally  point  to  the  employment  of 
such  styptic  drugs  as  turpentine,  tannic  acid,  or  lead  acetate  with 
opium.  (Ruspini's  styptic  has  been  found  very  useful  in  these 
cases.)  But  if  there  is  a  constitutional  tendency  to  bleed,  the 
perchloride  of  iron  would  be  preferable.  If  the  bladder  becomes 
distended  with  blood  clot,  in  most  cases  the  wisest  course  is  to 
leave  it  to  the  solvent  action  of  the  urine  to  gradually  break  the 
coagulum  down  and  wash  it  away,  but  it  may  happen  that  tlie 
urine  is  retained  by  the  clot.  In  this  case  a  very  full-sized 
catheter,  such  as  is  used  in  lithotrity  after  Bigelow's  plan,  should 
be  introduced.  After  the  clots  have  gently  been  broken  up  to  a 
sufficient  extent,  the  catheter  should  be  connected  with  an  aspi- 
rating apparatiis  (Clover's  or  Bigelow's)  by  means  of  which  enough 
clot  may  be  removed  and  no  more  than  enough,  to  allow  of  the 
passage  of  the  urine. 
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The  question  of  the  management  of  rupture  of  the  uretha  will 
be  considered  lata:.  In  all  ordinary  case^  the  bleeding  although 
it  may  be  rather  free  at  first  is  easibly  arrested  by  rest  and  cold 
to  the  perinaoam.  .Bat  a  very  furious  bleeding  into  the  uretha 
may  occur  in  consequence  of  rupture  of  the  bulb  or  corpus  spongi-  >>»»ni  rapture 
osum  from  external  violence  ;  in  these  cases  the  blood  pours  gpoogkiM^. 
from  the  erectile  tissue  and  escapes  from  the  meatus  urinarius  at 
a  rate  which  will  quickly  exhaust  the  patient  unless  it  is  arresteil. 
There  is  no  artery  to  cut  down  upon  and  tie,  no  opportunity  for 
the  use  of  the  cautery,  and  pressure  is  very  difficult  to  effect ; 
nevertheless,  pressure  is  the  only  means  of  arrest,  and  the  best 
way  to  make  it  effectual  is  to  pass  a  full-sized  catheter  and  to 
make  compression  in  the  perinsBum  upon  it,  at  first  digitally 
and  later  by  a  pad  and  bandage. 

Bleeding  from  granulations  occurs  when  they  are  injured,  even  Haemorrhage 
when  they  may  be  absolutely  healthy,  and  may  then  readily  be  ^on*tbroe"^ 
stopped  by  pressure.  But  if  the  granulation  spring  from  the 
base  of  that  form  of  ulcer  which  is  known  as  the  hemorrhagic, 
or  in  wounds  or  sores  in  patients  who  are  extremely  feeble,  or 
who  are  scorbutic  or  "  bleeders,"  the  hsemorrhage  sometimes  is 
difficult  to  arrest.  In  these  cases,  as  in  others,  the  sheet  anchor  of 
treatment  must  be  pressure,  but  much  may  be  done  by  constitu- 
tional treatment*  and  stimulating  lotions,  such  as  Lotio.  An?. 
Nitratis  grs.  V  to  X  to  J  I  of  water,  Lotio.  Zinci.  Sulph.  grs.  IV 
to  3  I  of  water,  etc. 

A  treatment  which  is  very  frequently  successful  is  to  scrape  the 
granulations  completely  away  with  the  edge  of  a  scalpel,  or  with  a 
''Volckman's  spoon,"  such  as  is  used  for  the  eradication  of  lupus,  etc. 

In  extreme  cases  Esmarch's  india-rubber  roller,  without  the 
strangulating  cord,  may  be  applied  to  the  whole  limb,  including 
the  bleeding  sore,  for  not  more  than  24  hours.  Or,  finally, 
recourse  may  be  had  to  cauterization  with  fuming  nitric  acid,  or 
with  the  actual  cautery. 

That  extremely  rapid  form  of  destructive  inflammation,  known  H»morrhage 
as  slougking  phagedama  or  hospital  gangrene,  will  be  considered  [j£|JJ^^^£^^ 
lator ;  here  it  must  be  mentioned  only  as  being  sometimes  a  cause 
of  a  peculiar  haomorrhage,  inasmuch  as  in  the  manner  of  its 

*  V.  the  hsmoirhAi^ic  dUthesis. 
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invasion  of  the  tissues,  it  resembles  the  course  of  a  malignant 
ulceration,  and  does  not  spare  the  blood-vessels  which  *lie  in  its 
way,  but  affecting  their  coats,  may  cause  the  most  furious 
hemorrhage.'' 

When,  therefore,  in  a  case  of  hospital  gangrene,  the  disease 
invades  the  neighbourhood  of  a  large  vessel  {e,g.,  in  sloughing 
phagedsBDa  of  the  groin),  the  geatest  watchfulness  must  be  exercised, 
and  some  form  of  tourniquet  be  ready  to  be  instantly  applied  if 
the  vessel  gives  way,  so  that  time  may  be  gained  to  send  for 
assistance. 

It  is  often  very  hard  to  decide  upon  the  best  means  to  adopt 
for  the  permanent  arrest  of  this  form  of  bleeding.  If  the  vessel  is 
small  the  thermo-cauteiy  or  nitric  acid  may  be  sufficient,  but  if 
it  be  a  main  trunk,  it  must  be  ligatured,  and  in  that  case  the 
surgeon  will  have  to  choose  between  the  difficulties  of  securing  a 
vessel  itself  diseased,  in  the  midst  of  sloughing  tissues,  and  the 
risks  of  securing  the  trunk  higher  up  by  a  separate  operation. 
Hsmorrhage  ^  i^  sloughing  phagedsBua,  most  malignant  tumours  do  not 
nant  groves,  spare  the  vessels  in  the  tissues  among  which  they  spread,  and  one  of 
the  most  frequent  causes  of  death  in  these  cases,  is  hsBmorrhage 
from  a  vessel  which  is  involved  in  the  malignant  ulceration.  This 
would  be  more  frequent  still,  were  it  not  that  the  vessels  are  so 
often  previously  obliterated.  The  arrest  in  these  cases,  and  the 
precautions  to  be  taken  are  precisely  those  which  have  been 
mentioned  for  phagedena,  with  the  single  exception,  that  it  will 
never  be  right  to  attempt  to  put  a  ligature  on  the  vessel  at  the 
seat  of  bsemorrhage,  and,  therefore,  in  the  substance  of  a 
malignant  growth.  But  in  addition  to  this  form  of  bleeding  by 
invasion  of  vessels,  malignant  tumours  are  then[iselves  generally 
very  highly  vascular,  and  in  the  later  stages  of  their  growth, 
break   down,    and  then  their  ulcerated  surfaces   are  apt  to 


*  VesMls  may  of  coune  frequently  be  ulcerated  through  without  hcmorriiage, 
from  previous  obliteratiouB  of  their  lumina.  It  is  therefore  in  the  moet  rapid 
forms  only  of  this  disease  that  bleeding  takes  place ;  this  is  also  true  of  a 
hsemorrhage  from  somewhat  similar  causes,  namely,  that  which  is  due  to  the  de- 
struction of  large  vessels  by  the  formation  of  abscesses  in  dangerous  regions.  In 
such  cases  bleeding  would  be  far  more  frequent  but  for  the  fact  that  time  is 
given  for  the  plugging  of  the  vessels.  It  does  however  occur,  as  for  example 
in  Mr.  Savory's  cases  (Medico  Chirurgical  Transactions,  Vol  LXTV.,  p.  21). 
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bleed,  gometunes  very  profoflely,  as  may  readily  be  ima^ned,  since 
tbe  blood*  supply  of  some  of  the  softer  sarcomata  is  abundant 
enough  to  cause  the  whole  mass  to  pulsate. 

A  variety  of  methods  may  be  adopted  for  the  arrest  of  this 
form  of  bleeding.  Moderately  firm  pressure,  cold,  as  by  applica- 
tion of  ice  or  the  ether  spray,  the  use  of  astringent  styptics,  (and 
it  is  in  these  cases  especially  that  pads  soaked  in  perchloride  of 
iron  may  be  usefully  employed)  ;*  all  or  any  of  these  may  in 
different  cases  be  found  efficient.  In  certain  cases,  ligature  of  the 
main  vessel  of  supply  is  indicated,  as  of  the  lingual  artery  in  some 
cases  of  epithelioma  of  the  tongue  ;  but  the  actual  cautery  will 
hardly  ever  be  advisabla 

When  the  ulcerated  surface  of  a  malignant  growth  is  apt  to 
bleed,  but  only  occasionally,  a  good  application  is  a  powder  of 
equal  parts  of  crude  opium  and  Cinchona  bark,  which  may  be 
dusted  on  the  part. 

Occasionally,  but  very  rarely,  an  aneurism  ruptures  externally,  Hiemorrii*g« 
and  caufies  violent  bleeding,  and  there  are  even  one  or  two  cases  on  ruptured 
record  in  which  the  occurrence  hasresulted  inthecureof  thedisease.  «<^^>^ 
The  surgical  proceedings  which  should  betaken  for  the  permanent 
arrest  of  this  bleeding,  are  not  within  the  sco])e  of  this  work  to 
discuss,  but  the  measures  for  stopping  it  at  first,  and  at  once,  we 
must  here  consider. 

Contrary  to  what  one  would  expect  in  such  cases,  the  giving  way 
of  the  tumour  occurs  insidiously;  the  aneurism  leaks  rather  than 
bursts  (we  are  speaking  of  those  on  the  external  surface  of  the  body 
only)  ;  the  skin  gets  irregularly  ulcerated  over  it,  and  the  early 
appearance  is  rather  that  of  a  superficial  bleeding  sore,  or  sores, 
than  of  the  real  condition.  The  bleeding  too,  is  intermittent, 
and  at  first,  apparently  not  serious.  The  loss  however,  at  each 
attack  becomes  greater  and  greater,  and  soon  there  is  a 
general  yielding  of  the  skin,  which  is  now  all  that  restrains  the 
flow  (for  the  sac  of  the  aneurism  has  long  since  given  way),  and  a 
gush  of  blood,  which  may  even  be  immediately  fatal,  takes  place. 

It  will  thus  be  seen  that  the  difference  between  the  external 
bursting  of  an  aneurism  and  a  similar  one,  becoming  "diffuse,"  in 

*  A  Genn«D  |Hrai»nitiofi  of  iron  (ityptio  oharpie)  will  be  found  a  meet  effec- 
tual applicAftios  in  Uieie 
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a  limb,  consists  in  the  implication  and  the  ulceration  of  the  akin, 
through  pressure. 

What  should  be  done  in  the  first  instance  ?  We  will  take  as  an 
example,  an  aneurism  of  the  sui)erficial  femoral,  at  the  apex  of 
Scarpa's  triangle.  If  the  condition  be  that  of  a  slight  intermittent 
oozing  from  one  or  two  apparently  superficial  ulcers,  in  the  reddened 
unhealthy  skin  lying  over  the  pulsating  tumour,  the  leg  should 
be  raised  and  carefully  bandaged  from  the  foot  upwards.  A 
Martin's  indiarubber  bandage  is  best,  and  this  should  be  carried 
somewhat  more  firmly  over  the  tumour,  a  folded  piece  of  lint 
being  placed  between  the  skin  and  the  bandage.  Some  form  of 
tourniquet,  e.g.y  Signorini's  {v.  fig.  9),  or  Esmarch's  indiarubber 
cord  should  then  be  adjusted,  so  that  it  can  be  tightened  up  in 
an  instant  if  required.  This  being  done,  there  is  little  immediate 
danger,  and  time  will  be  given  to  tlie  surgeon  who  has  to  operate, 
to  determine  whether  he  will  turn  out  the  contents  of  the  aneu- 
rism after  opening  it  freely,  and  then  proceed  to  ligature  both 
ends  of  the  vessel ;  whether  he  will  pass  a  ligature  round  the 
femoral,  or  external  iliac  arteries ;  or  whether  he  will  adopt  any 
other  proceedings  for  the  permanent  cure  of  the  disease. 

But  supposing  the  case  has  been  allowed  to  drift  on,  until  there 
comes  a  furious  gush  of  blood  from  a  considerable  yielding  of  the 
skin  and  sac  ?  There  will  be  no  time  for  deliberate  bandaging, 
but  the  finger  must  at  once  be  placed  on  the  main  artery  (in  this 
case  the  common  femoral),  and  retained  there  until  replaced  by  a 
tourniquet.  The  bleeding  cavity  must  then  be  packed  most  care- 
fully and  firmly  with  compressed  sponge  or  strips  of  lint,  until  it 
is  absolutely  full,  and  then  pressure  made  on  it  from  above  with 
a  firm  ordinary  bandage,  or  an  indiarubber  one,  over  a  pad. 

The  lint  strips  are  generally  dipped  in  perchloride  of  iron  solu- 
tion, but  if  this  can  be  avoided,  it  will  be  better,  as  the  parts  are 
already  inclined  to  slough. 

Finally,  it  may  be  necessary  in  some  situations,  to  put  the 
finger  into  the  cavity  which  is  bleeding,  to  feel  for  the  place 
whence  the  rush  of  blood  proceeds,  and  to  arrest  it  by  keeping 
the  finger  on  the  spot  till  help  arrives. 

The  wound  once  efiTectually  plugged  and  compressed,  the 
tourniquet  may  be  gradually  slackened,  and  if  the  bleeding  does 
not  recommence,  should  be  left  loose,  but  in  position. 
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We  have  been  particular  in  describing  the  arrest  of  this  form 
of  hsemorrhage,  although  it  is  rare,  because  it  serves  as  a  peg  to 
Iiang  the  lesson  on,  that  a  man  should  never  be  allowed  to  bleed 
to  death  from  any  external  haemorrhage,  inasmuch  as  it  may 
always  be  arrested,  first  with  the  finger  placed  on  the  bleeding 
point,  or  on  the  main  artery,  and  then  by  plugging  and  pressure. 

A  bleeding  is  called  secondary  when  it  comes  on  at  some  period  Secondary 
subsequent  to  the  division  or  injury  of  the  vessek  maimed,  either     "><''"*(*• 
by  an  accident,  or  in  the  course  of  an  operation.     It  is  itself 
divided  into  recurrent  kannorrhage,  true  eecondary  hcpmorrkage, 
and  intermediary  haemorrhage. 

Beeurrent,  or  reactionary  hannorrhage,  is  that   form  which  Raenrrmt 
comes  on  as  soon  as  the  period  of  lowered  cardiac  action  and     '°*^''"^*S^ 
partial  collapse,  which  is  occasioned  by  the  shock  of  an  operation, 
or  of  an  accident,  passes  off,  i,e.,  within  four  or  five  hours  of  the 
injury.    By  this  time,  too,  the  contraction  of  the  blood  vessek  I^  cmum. 
occasioned  by  their  exposure  and  division,  has  largely  passed 
away.    There  is  then  present  a  condition  of  increased  cardiac 
activity  and  relaxed  vascular  walls,  so  that  it  is  not  surprising 
that  very  frequently  there  is  free  general  oozing  from  a  wound, 
which  at  the  time  it  was  done  up,  appeared  quite  dry.     The 
bleeding  is  chiefly  capillary,  or  proceeds  from  small  arterioles, 
which  had  been  so  firmly  contracted  as  not  to  declare  their 
presence  at  the  former  examination.     Now,  too,  larger  trunks 
which  have  been  tied,  but  not  very  firmly,  may  burst  their  bonds 
and  bleed  freely. 

In  the  majority  of  these  cases,  raising  the  limb  and  putting  ^^  arrwt 
some  increased  pressure  on  the  wound,  and  seeing  that  the  parts 
are  kept  cool,  will  be  all  that  is  required ;  as  the  condition  of 
over  action  passes  away,  so  will  the  bleeding  cease,  and  if  it  be 
very  slight,  nothing  at  all  need  be  done.  If  however  it  should 
continue,  the  effect  of  an  ice  bag  over  the  part  should  be  tried  ; 
this  failing,  the  dressings  must  be  undone  and  the  wound  exposed. 
It  may  now  be  syringed  out  witli  cold  water,  and  a  few  minutes' 
delay  granted  to  see  its  effect.  Should  the  hsBmorrhage  still  go 
on,  the  wound  must  be  opened  up  and  the  clots  cleared  out ;  it 
will  then  be  seen  whether  the  haemorrhage  proceeds  from  any 
vessels  requiring  torsion  or  ligature,  or  whether  it  is  purely 
capillary.    If  the  former,  the  vessels  must  of  course  be  secured ; 
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if  the  latter,  the  clearing  oat  the  clots  will  have  had  a  very  good 
effect,  and  this,  with  a  few  minutes'  exposure  to  cold,  or  perhaps 
the  application  of  a  hot  flannel  ( Vide  p.  35.)  will  be  sufficient  to 
arrest  the  bleeding.  Tlie  wound  must  then  be  redressed  and 
put  up  rather  firmly.* 

If  the  bleeding  is  not  arrested  in  this  way,  it  will  not  be  a  case 
of  simple  reactionary  hsamorrhage,  but  its  cause  must  be  sought 
for  in  some  constitutional  defect  in  the  patient. 

It  must  be  recollected  that  a  smart  reactionary  haomorrhage, 
and  the  means  taken  for  its  arrest,  may  be  sufficient  to  cause  a 
collapse,  similar  to  the  original  one.  The  bleeding  will  then 
cease  as  it  did  before,  and  from  the  same  causes,  but  it  may  also 
be  succeeded  by  a  reactionary  state,  sufficient  to  cause  a  farther 
loss  of  blood. 

In  these  cases,  therefore,  after  reactionary  haomorrhage  has 
once  occurred,  the  patient  should  be  watched. 

True  secondary  hwmarrhage  rarely  occurs  earlier  than  a  week 
or  ten  days  after  the  injury  or  operation,  and  its  cause  is  almost 
always  some  ulcerative  or  sloughing  condition  of  the  walls  of  the 
larger  vessels.  Thus  it  may  come  from  an  artery  which  has 
been  ligatured  in  its  continuity,  in  consequence  of  the  coats  near 
the  ligature  taking  on  an  unhealthy  action ;  or  it  may  be  from  a 
lacerated  wound  at  the  time  of  separation  of  the  sloughs,  or  firom 
idceration  of  a  vessel  ligatured  in  the  flaps  of  an  amputation 
wound,  etc. 

The  single  exception  to  this  form  of  haemorrhage  proceeding 
from  a  morbid  inflammatory  process,  is  in  those  rare  cases  in  which 
an  animal  ligature  has  become  absorbed  too  quickly.  The 
arterial  coats,  weakened  by  the  tying,  may  then  give  way. 

Secondary  hsBmorrhage,  if  it  is  not  more  frequent  from  arteries 
than  from  veins,  as  is  sometimes  stated,  is  at  least  in  the  former 
case  very  much  more  serious.  Here  it  constitutes  a  most  formidable 
complication,  and  in  considering  the  means  for  its  arrest,  questions 
of  amputation,  re-amputation,  ligature  of  main  vessels,  etc.,  have 
to  be  weighed  by  the  surgeon,  but  for  our  purposes  the  subject  is 


^Ab  haa  been  beforeremarked  the  presence  of  dots  In  a  wound  certainly  faTonrs 
capfllary  haemorrhage^  hy  keeping  np  the  temperature,  and  perhaps  by  the 
ooagnlom  holding  open  the  waUs  of  the  small  vessels. 
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narrowed  to  the  best  ways  for  its  immediate  arrest.  Whea  the 
bleeding  comes  on,  there  is  often  some  warning,  as  by  a  little 
dribbling,  before  there  is  any  great  rash  of  blood,  and  in  that 
case,  eloTation  and  firm  compression  outside  the  wound  may 
arrest  the  flow,  until  some  plan  of  action  has  been  decided  upon. 
A  tourniquet,  however,  should  be  in  readiness  for  instant  appli- 
cation if  required. 

If  thehsmorrhage  be  from  an  artery  ligatured  in  its  amtinuity,  From  an 
the  steps  which  onght  to  be  taken  for  its  arrest  in  the  first  instance,  ^ai^  om^ 
and  which  may  suffice  in  some  cases  for  its  permanent  arrest,  are  oitj 
precisely  the  same  as  in  the  case  of  an  aneurism  which  has  under- 
gone external  rupture,  and  to  these  the  reader  is  referred.  (Page61.) 

If  it  occurs  from  the  stump  of  an  amputation,  it  must  be  From  ma 
arrested  in  the  first  instance  by  elevation,  and  compression  of  the  ^^p^ 
main  artery  by  the  fingers,  or  a  tourniquet.  The  means  to  be 
adopted  for  the  permanent  arrest  will  depend  on  the  condition  of 
the  stump;  whenever  it  is  practicable,  the  most  satisfactory 
proceeding  is  to  open  up  the  flaps  and  tie  the  artery.  This 
is  sometimes  not  possible  from  the  sloughing  condition  of  the 
parts,  and  sometimes  not  advisable  from  the  flaps  being  firmly 
adherent ;  in  these  cases  the  choice  will  lie  between  re-amputation, 
and  ligature  of  the  trunk  vessel  higher  up. 

If  the  hsmorrhage  proceed  from  extensive  shugking  of  a  Ttom  % 
lacerated  wound,  it  takes  place  about  the  time  of  the  separation  wo^i^^ 
of  the  sloughs ;  in  dressing  bruised  wounds  therefore,  great  care 
should  be  taken  about  the  tenth  day  not  to  tear  the  sloughs  away 
prematurely,    before   the   vessels    have    become   occluded  by 
natural  processes. 

The  bleeding  is  generally  arrested  by  plugging  and  compression, 
bat  any  vessel  that  will  hold  a  ligature  should  be  tied.  The 
actual  cautery  may  be  used  with  good  effect,  but  styptics, 
especiaUy  the  perchloiide  of  iron,  should  be  avoided. 

There  is  a  third  form  of  bleeding,  intermediary  kannorrhage,  intermedial 
which  is  neither  reactionary,  nor  exactly  true  secondary  hsmor-  ^wn<»ri»^ 
rhage.  It  comes  on  a  few  days  after  the  infliction  of  the  wound,  and  temporary 
appears  to  proceed  from  some  temporary  congestion  or  undue  oongettion. 
vascularity  of  the  part,  so  that  the  granulations  are  apt  to  give 
way.    This  form  is  not  so  important  as  either  of  the  other  kinds, 
for  as  it  does  not  depend  on  any  serious  morbid  process,  it  will 
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cease  when  the  cause  is  removed.  If  the  bleeding  goes  on  long 
enough,  the  congestion  will  be  relieved,  so  that  this  form  tends 
to  stop  "  of  itself/'  and  in  any  case,  elevation  and  moderate 
compression  will  arrest  it. 

Bleeders.  Reference  has  been  made  several  times  to  the  constitutional 

conditions  known  as  the  **  hoemorrhagic  diathesis^  and  those 
possessing  this  diathesis  are  generally  called  "  bleeders."  It  is  in  a 
very  marked  degree  hereditary,  and  is  transmitted  by  both  the  male 
and  the  female  sides,  but  it  afTects  males  far  more  frequently. 

"  Bleeders "  manifest  their  complaint  either  by  spontaneous 
haemorrhages  from  such  parts  as  the  gums  and  palate,  the  rectum,or 
the  bladder ;  or  by  persistent  bleeding  from  some  wound,  large  or 
small.  Indeed,  it  seems  that  this  bleeding  occurs  more  frequently 
from  insignificant  and  paltry  wounds  than  from  larger  injuries. 

General  In  traumatic  cases  the  importance  of  the  case  only  gradually 

escnp  ono.  jgy^j^pg .  there  is  no  furious  gush  of  blood,  but  a  general 
"weeping"  of  the  whole  surface,  which  looks  as  if  it  only 
required  a  little  time  to  stop  of  itself,  but  at  the  end  of  twenty- 
four  hours  the  position  of  affairs  is  precisely  the  same,  with  the 
exception  that  the  loss  of  blood,  continuous  as  it  has  been,  has 
caused  a  distinct  constitutional  efTect,  while  very  probably  the 
pressure  employed  in  futile  attempts  to  check  the  drain  has 
produced  a  sloughing  of  the  edges  of  the  wound,  and  hence  an 
enlargement  of  the  bleeding  surface.  And  so  matters  go  on.  The 
blood,  natural  in  its  appearance  at  first,  becomes  thin  and  watery, 
while  the  patient  is  exhausted  to  the  last  degree,  and  seems  likely 
to  die  of  bleeding,  it  may  be  from  such  a  trivial  injury  as  an 
extracted  tooth,  or  a  cut  finger.  Death  may  indeed  occur,  but 
fortunately,  and  rather  curiously,  just  when  the  case  looks  most 
hopeless,  it  very  frequently  begins  to  improve  ;  the  wound  takes 
on  a  healthy  action,  the  bleeding  ceases,  and  the  patient  begins 
to  repair  the  enormous  drain  on  his  resources. 

In  considering  the  best  means  of  checking  this  loss  of  blood, 
constitutional  as  well  as  local  remedies  must  be  employed,  and  so  it 
is  important  to  find  out  in  any  case  of  unusually  prolonged  bleed- 
ing, whether  the  patient  is  a  genuine  "  bleeder"  or  not  Enquiry 
will  generally  get  out  a  history,  either  of  some  previous  injury 
in  which  the  bleeding ''  seemed  as  if  it  never  would  stop,"  or  of  a 
father,  uncle^  or  brother  who  had  shown  signs  of  the  suspected 
diathesis. 
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With  regard  to  tiie  local  means  of  arrest,  pressure  and  plugging  I'oeal 
will  be  first  resorted  to,  and  in  some  situations  may  be  applied  ^  ^"^ 
with  sufficient  firmness  to  make  a  certainty  of  success ;  but  in 
many  cases  it  will  be  found  extremely  difficult,  and  sometimes 
impossible  to  adjust  the  compress  firmly  enough  to  arrest  the 
bleeding,  and  yet  not  so  as  to  cause  sloughing  of  the  edges 
of  the  wound. 

The  material  for  plugging  may  be  soaked  in  a  concentrated 
solution  of  perchloride  of  iron,  and  we  have  seen  a  bad  case 
quite  arrested  by  filling  the  wound  with  the  German  "styptic 
chaipie,"  readily  procurable  in  London. 

Powdered  alum,  tannin,  perchloride  of  iron,  sulphate  of 
copper,  and  the  whole  range  of  those  styptics  which  are  not 
escharotic  in  their  character  may  be  tried  as  local  applications, 
and  haye  all  been  found  successful  in  certain  cases.  But 
failing  pressure,  the  wisest  course  will  be  to  apply  the  actual 
cautery,  very  carefully,  and  at  the  dullest  red  heat  possible. 
Owing  to  the  difficulty  of  keeping  Pacquelin's  cautery  at  such  a 
low  heat  for  more  than  an  instant,  the  old  cautery  irons  are  per- 
haps the  more  convenient.  The  bleeding  surface  must  be  quite 
dry  at  the  instant  the  iron  is  applied.  The  character  of  the 
bleeding  puts  the  idea  of  trying  to  ligature  any  of  the  bleeding 
▼essels  out  of  the  question,  and  a  little  reflection  makes  it  plain 
that  ligation  of  the  trunk  vessel  is  only  substituting  two  bleeding 
wounds  for  one.  It  is,  however,  sometimes  advisable  to  strangu- 
late tiie  bleeding  part,  if  it  can  be  isolated,  e.g,^  by  passing 
hare-lip  pins  deeply  below  it  and  twisting  silk  over  them ;  there 
is  still  some  risk  of  bleeding  from  the  pin-holes. 

If  a  **  bleeder  "  happens  to  acquire  an  ulcer  from  any  cause, 
the  granulations  are  exceedingly  apt  to  bleed;  indeed,  a  common 
ulcer  on  the  1^  is,  to  such  a  person,  a  very  dangerous  lesion.  As 
a  rule  tiie  bleeding  is  not  only  on  the  surface,  but  takes  place  in 
the  sabstance  of  the  granulations,  so  that  the  appearance  is  that 
of  a  purple  black  fungating  mass,  looking  very  like  true 
"fungus  hasmatodea."  In  such  a  case,  the  best  plan  is  first  of 
all  to  scrape  off  the  infiltrated  granulations  down  to  the  under- 
lying SiMcia;  this  done,  pressure,  or  the  other  local  means  alluded 
to  can  be  applied  with  a  much  greater  prospect  of  success. 

The  oonstitutidnal  treatment  of  this  form  of  hsBmorrhage  is  Con«titatioiua 
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very  important,  indeed  there  are  few  illnesses  which  fall  properly 
under  the  surgeon's  care,  in  which  the  work  of  his  hands  is  so 
hampered,  and  in  which  he  has  to  trust  so  much  to  the  physio- 
logical effect  of  certain  drugs  on  the  blood  and  blood  vessels. 
Uiefnl  drugs.  All  those  drugs  which  are  in  most  common  use  as  haemostatics, 
and  which  will  be  described  a  little  later  on,  may  at  times  be 
found  useful  in  this  disease ;  from  them,  however,  one  or  two  may 
be  selected  as  being  the  more  approved. 

Foremost  among  these  is  the  perchloride  of  iron,  (liq.  fer. 
perchloridi)  in  large  doses,  say  333.  —  3  I.,  frequently  repeated. 
This  often  has  undoubtedly  a  very  marked  effect. 

Turpentine  again,  in  doses  of  mm.  V.^  X,  or  XV.,  at  short 
intervals,  has  been  found  very  useful. 

From  physiological  grounds,  the  preparations  of  ergot  should 
be  here  especially  indicated,  and  ergotine  in  doses  of  mm.  III. 
to  v.,  is  very  useful  and  trustworthy,  but  for  some  reason  the 
liquid  extract  of  ergot  has  been  found  to  be  often  almost  inert, 
although  freshly  prepared.  The  local  effects  of  subcutaneous 
injection  of  ergotine  are  so  marked,  that  this  is  probably  the 
best  way  to  administer  it. 

The  action  of  opium,  and  of  its  alkaloids  in  quieting  and  regu- 
lating the  circulation,  gives  it  a  great  therapeutic  value,  as  an  in- 
direct haemostatic  in  this  form  of  bleeding,  when  the  heart's 
action  becomes  feeble  and  the  pulse  empty  and  jerky. 

From  our  account  of  the  diathesis  it  must  not  be  supposed 
that  every  injury  to  a  bleeder  is  necessarily  followed  by  extreme 
consequences,  nor,  on  the  other  hand,  that  every  case  of  trouble- 
some capillary  bleeding  stamps  the  patient  as  an  example  of  the 
condition.  There  are  borderland  cases,  and  also  cases  which 
simulate  the  diathesis,  either  through  simple  flabbiness  and 
laxity  of  the  vascular  walls,  or  from  the  presence  of  some  other 
constitutional  vice,  such  as  leucocythsemia,  or  scurvy. 

What  is  known  of  the  pathology  of  the  disease  throws  little 
light  on  its  nature.  Some  cases  have  shown  a  marked  thinning 
and  other  changes  of  the  vascular  walls,  and  in  others,  examina- 
tion has  given  simply  negative  resulta  The  lesion  appears  to  be 
in  the  vessels,  or  the  nerves  supplying  their  walls,  and  not  in 
the  blood.* 


Opium. 


*  Vide  Paper  by  Dr.  Peroy  Kidd,  Med.  Chlmrg.  Trft&i.  VoL  LXI. 
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CHAPTER  VL 


Of  some  Pbihoipal  Forms  of  IirrERNAL  Hjbmorrhaqb,  avd 

THEIR  Arrest. 

The  important  points  to  be  attended  to  in   promoting  the  Internal 
arrest  of  internal  haemorrhages,  may  here  be  briefly  considered,        ^^i™**^ 
those  cases   only    being    taken    into    account   in    which    the 
loflB  of  blood   is  sadden,   and   is  the  prominent   symptom   at 
the  moment,  whether  the  cause  of  the  loss  be  a  traumatic  or  a 
constitutional  one. 

Thus  f^plezy  will  be  considered  under  another  heading,  and 
for  chronic  haemoptysis,  renal-haematuria,  etc.,  the  reader  is  re- 
ferred to  works  on  the  practice  of  medicine. 

Whenever  a  large  quantity  of  blood  escapes  from  the  blood  Ginieral  oon 
vessels,  whether  it  flows  away  from  the  body,  or  into  one  of  ^""^ 

its  cavities,  the  prominent  symptoms  are  those  of  cerebral 
anaemia.  There  is  a  sudden  feeling  of  nausea  and  giddiness,  with 
a  buzzing  in  the  ears,  then  the  sight  goes,  and  the  patient  falls  to 
the  ground  and  becomes  insensible.  In  such  a  case  there  is  some- 
times a  superficial  resemblance  to  an  epileptiform  or  apoplectic 
seizure,  but  as  a  rule  the  extreme  pallor  and  the  fluttering  pulse, 
often  nearly  extinguished  at  the  wrist,  will  be  sufficient  indica- 
tions of  what  has  happened. 

Usually  the  syncope  and  the  horizontal  position  involuntarily 
assumed,  will  in  a  few  minutes  effiect  a  reaction  (omitting  cases 
immediately  fatal)  and  there  is  a  partial  return  of  consciousness 
and  strength. 

The  indications  for  the  immediate  treatment  of  severe  internal  immedUta 
haemorrhage  are  sufficiently  simple.  They  may  be  summarised  treatment. 
thus:— 

1.  Measures  to  prevent  further  loss  of  blood. 

2.  Measures  to  keep  the  circulation  quiet. 

3.  Measures  to  keep  up  the  blood  supply  of  the  nerve  centres 
in  the  brain,  for  circulation  and  respiration.    And  later  on 

4.  Measures  to  promote  rapid  formation  of  new  blood. 

5.  Measures  to  prevent  waste  of  tissue  as  fiEu:  as  possible. 
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To  prevent 
farther  Iors. 


To  equalise 
thedxcQlation, 


To  maintain 
the  blood 
•apply  to 


Extreme 
■ynoope. 


(1.)  The  measures  for  preventing  further  loss  will  differ  in 
different  cases,  but  the  chief  ones  are — absolute  rest^  local  appli- 
cation of  cold,  and  lowering  the  functional  activity  of  the  organs 
affected,  as  much  as  possible.  Thus,  if  the  bleeding  be  from  the 
lungs,  the  patient  should  be  kept  lying  flat,  with  very  light 
clothing,  very  loose ;  be  made  to  suck  ice,  and  enjoined  not  to 
speak.  In  this  way  the  lungs  are  placed  at  rest,  as  far  as  it  is 
possible  for  them  to  be. 

If  thebleeding  proceeds  from  an  ulcer  in  the  stomach,  in  addition 
to  Ijring  flat,  lumps  of  ice  must  be  swallowed,  cold  may  be  applied 
to  the  pit  of  the  stomach,  and  no  food,  or  anything  that  may 
excite  the  gastric  secretion,  ought  to  be  taken. 

(2.)  The  absolute  rest  will  greatly  tend  to  equalise  the  circu- 
lation, but  it  is  especially  with  this  view  that  vensBsection  is 
employed  in  internal  haemorrhage.  This  expedient,  with  the 
practice  of  vensesection  in  general,  has  been  out  of  fashion  for 
many  years  now,  but  there  are  indications  that  it  will  soon  again 
be  recognised  as  a  convenient  and  sensible  method  of  relieving 
congestion. 

The  art  of  discriminating  between  the  fit  and  unfit  cases  for 
veusesection  must  be  elsewhere  learned,  but  it  may  be  broadly 
stated  that  blood-letting  is  indicated  in  hsemorrhages  associated 
with  high  arterial  tension,  as  in  some  cerebral  injuries,  or  with 
acute  local  congestion,  as  in  pneumonia  with  hsBmoptysis;  or 
when,  from  any  cause,  the  right  side  of  the  heart  is  overloaded, 
and  its  action  embarassed.* 

(3.)  The  fulfilment  of  the  third  indication — ^the  blood  supply 
of  the  respiratory  and  cardiac  nerve  centres — is  best  attained  in 
the  first  place  by  position.  We  all  know  that  lying  flat  is  the 
best  position  for  syncope,  simply  because,  then,  the  feeble  heart 
can  most  readily  drive  its  scant  supply  of  blood  to  the  brain  ; 
and  hanging  a  patient's  head  downwards,  when  the  breathing  has 
stopped  during  the  administration  of  chloroform,  is  only  an 
extension  of  the  same  principle. 

But  in  very  severe  haemorrhage,  position  alone  may  be  insuf- 


*  The  way  to  perform  yenssection  ia  described  later.  For  a  disconion 
of  the  indicationB  for  its  emplojrment  and  its  value,  see  Dr.  Hares'  Address, 
"  Qood  Remedies  oat  of  Fashion  '*  (CharchUl's,  1883). 
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fident,  and  we  may  see  the  syncope  getting  nearer  and  nearer  to 
death,  firom  the  bloodless  condition  of  the  base  of  the  brain.  In 
the  first  place,  all  the  blood  that  is  in  the  body  should  be  utilized 
for  the  purpose  of  brain  supply.*  To  do  this  effectually,  the 
head  must  be  lowered  and  the  pelvis  raised ;  the  arms  held  so 
that  the  yeins  tend  to  empty  themselves  into  the  heart ;  the  legs 
should  be  raised,  and  then  bandaged  from  below  upwards — au 
elastic  bandage  (Martin's)  is  best — so  as  to  squeeze  all  the  blood 
out  of  them,  as  far  as  possible. 

In  extreme  syncope  from  bleeding,  as  from  any  other  cause.  Artificial 
the  surgeon  must  be  prepared  for  complete  failure  of  the  breath-  "^^'*'*<>»' 
ing,  and  must  be  ready  to  begin  artificial  respiration  (q,v.) 
when  he  sees  the  movements  of  the  chest  becoming  suspiciously 
shallow.  But  there  can  be  no  doubt  that,  rather  than  allow  a 
patient  to  die  simply  from  lack  of  blood,  the  deficit  ought  to  be 
supplied  from  elsewhere,  and  so  far  as  our  knowledge  goes  at  pre- 
sent, the  blood  of  no  animal  is  so  efficient  as  the  blood  of  a  healthy  Trangfniioa 
man,  and  no  othet  fluid  is  as  efficient  as  blood.  At  the  same  time 
those  who  give  their  blood  should  know  that  sometimes  the  lass  of  it 
in  this  way  has  produced  ill  effects,  which  are  disproportionate  to 
the  few  ouDces  which  have  been  taken ;  and  it  is  certainly 
better  to  refrain  from  bleeding  a  man  or  woman  who  has  that 
s^isitive,  nervous  organisation  which  so  often  goes  with  cultivated 
intellect,  and  desire  for  self-sacrifice,  for  such  an  one  may  be 
seriously  damaged.  On  the  other  hand,  a  man  of  the  type  and 
habits  of  life  of  our  great  grandfathers,  who  used  to  be  bled 
every  spring  and  fall  of  the  year,  will  be  even  benefited  by  the  loss. 

Whenever  transfusion  is  necessary,  time  is  of  the  utmost  im- 
portance, and  apparatus  may  not  be  at  hand ;  there  are  therefore 
recognised  two  principal  methods  of  transferring  the  blood,  Mediate 
and  immediate.  In  mediate  transfusion  the  blood  is  taken  as  in  MedUte 
ordinary  venisection  (q.v,)  into  a  bowl,  which  is  placed  in  water  "^®^^ 
of  about  100^  F.  The  fibrin,  as  it  forms,  is  removed  by  a  fine 
wire  brush,  or  what  answers  very  well  in  a  hurry,  an  egg  or 
**  cocktail  '*  whisk.    In  the  vessel  which  receives  the  blood  must 


^  The  means  employed  for  thii  end  are  denjj^ted  by  the  barharons,  hybrid 
rord,    anUhtran^fiuUm ;  it  wonld  be  difficult  to  match  thii  concoction  for 
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Immediate 
method — 
Aveling's. 


be  placed  a  strainer  of  some  kind,  e,g,,  a  muslin  bag  or  a  coffee 
strainer,  through  which  the  defibrinated  blood  must  pass  before 
it  is  used.  If  a  proper  syringe  with  a  nozzle  which  can  be  in- 
serted into  the  vein,  be  at  hand,  all  that  is  necessary,  is  to 
warm  it,  and  fill  it  carefully,  so  that  no  air  is  injected.  In  insert- 
ing the  nozzle,  it  is  far  better  to  expose  the  vein  for  a  quarter  of 
an  inch  with  a  scalpel,  in  order  to  make  sure  that  it  is  fairly 
inside,  and  not,  as  may  easily  happen,  pushed  between  the  sheath 
and  the  vessel  If  no'  proper  syringe  be  at  hand,  a  small  glass 
one,  with  a  well-rounded  point,  may  be  made  to  do  service. 

In  the  cases  of  extreme  bloodlessness,  it  is  often  very  difficult 
to  find  a  suitable  vein,  and  it  is  therefore  all  the  more  necessary 
to  fully  expose  what  is  taken  to  be  the  vessel  Generally  one  of 
the  veins  at  the  bend  of  the  elbow  is  selected ;  if  that  cannot  be 
clearly  seen  the  saphena  would  probably  be  the  largest  and 
most  easy  to  find,  from  its  fixed  position,  as  it  goes  through  the 
saphenous  opening. 

The  quantity  of  blood  transfused  in  different  cases  varies ;  as 
much  as  twelve  ounces  has  been  used,  but  as  a  rule  firom  five  to 
six  are  sufficient. 

The  immediate  method  of  transfusion  is  however  by  far  the 
readiest  and  most  convenient  way  of  transferring  blood  from  one 
person  to  another.  It  consists  essentially  in  placing  the  venous 
systems  of  the  giver  and  receiver,  in  communication,  and  then 
allowing  the  blood  to  flow  from  the  former  to  the  latter,  and 
in  that  direction  only.  The  best  known  of  the  apparatus  are 
Roussell's  and  Aveling's ;  the  latter  only  will  be  described,  as  it  is 
far  the  simplest  and  the  most  efficient,  although  it  is  not  quite  so 
automatic  as  the  other. 

As  seen  in  the  illustration  (Fig.  35)  it  consists  of  indiarubber 
tubes,  with  a  ball  between,  like  a  Higgenson's  syringe,  but  with- 
out the  valves.  These  tubes  are  armed,  the  one  with  a  sharp 
pointed  canula,  the  other  with  a  similar  one  rounded  off  at  the  end, 
(sometimes  both  are  sharp).  The  vein  is  first  foand  in  the 
giver,  and  the  blunt  canula  firmly  inserted  into  it  and  connected 
with  the  ball  and  tubes,  which  are  themselves  filled  with  warm 
water.  The  blood  is  then  allowed  to  enter  by  turning  on  the 
taps,  and  as  it  does  so,  it  expels  the  water.  When  the  apparatus 
is  full,  and  it  is  clear  that  there  is  no  air  in  it,  the  sharp  canula  is 
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pushed  into  the  yein  of  the  receiTer,  an  incimon  being  generally 
made  in  Ute  skin  with  a  scalpeL 


Fig.  35. — Aveling's  transfusion  apparatus. 

Two  assistants  will  be  required,  the  first  to  hold  the  canul»  in 
position,  while  the  second,  with  the  one  hand  alternately  com- 
presses and  relaxes  the  ball,  thus  drawing  blood  from  the  giver, 
and  witii  the  other  compresses  the  tube  behind  the  ball  when  it  is 
full  or  being  squeezed,  and  in  front  of  it  while  it  is  expanding. 
This  hand  thus  does  away  with  any  necessity  for  valves. 

In  this  way  five  or  six  ounces  of  blood  can  be  quickly  and  easily 
transfused.  The  main  points  to  be  attended  to  being  to  avoid 
the  entrance  of  air,  and  to  inject  slowly  and  very  steadily,  so  as 
to  ayoid  distressing  the  feeble  circulation.  Al^  to  be  sure  that 
the  vein  is  entered  fairly  by  the  canula. 

(4)  The  fourth  indication,  to  promote  the  formation  of  fresh  To  makb  freah 
blood,  is  not  easy  to  fulfil.   The  loss  of  liquid  from  the  body  shews  ^^**^ 
itself  in  the  great  thirst  always  present  after  serious  hsemorrhage. 

This  most  be  satisfied  by  iced  milk  and  water  ;  such  alcohol  as 
appears  to  be  wanted,  must  be  freely  diluted.  In  the  case  of 
severe  hsematemesis  fluids  must  be  given  with  more  caution,  and 
always  be  well  iced. 

(5)  To  prevent  as  far  as  may  be,  tissue  change,  or  work  of  any  To  preTent 
kind  of  the  body  is  also  important.     The  absolute  rest  and  quiet-  **■*"*  w***^ 
ness  already  advised  must  therefore  be  kept  up  for  some  days  ;  in 

many  cases  moderate  doses  of  opium  will  be  found  very  useful. 
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CHAPTER  VII. 


Of  some  of  the  Principal   Drugs  Used  Internally  for 

Bleeding. 

Some  of  the        ^  Ug^  of  all  the  drugs  which  have  been  administered  with  the 

drags  used  in  intention  of  directly  or  indirectly  arresting  haemorrhage,  would 

hemorrhage.    \^q  found  to  comprise  a  very  large  section  of  the  pharmacopoeia. 

Such  a  list,  moreover,  unaccompanied  by  full  descriptions  of  all 

the  cases  in  which  the  drugs  might  individually  be  indicated^ 

would  at  best  be  useless. 

But  the  drugs  now  to  be  mentioned  have  all  proved  themselves 
haemostatics  of  more  or  less  power,  and  a  knowledge  of  their 
comparative  activity  is  very  necessary  to  the  practitioner. 

It  is,  naturally,  in  cases  of  internal  haemorrhage,  that 
haemostatic  drugs  are  most  often  used.  It  seems  unnecessary 
to  employ  constitutional  remedies  when  the  loss  of  blood  can  be 
mechanically  restrained,  and  so  it  happens  (though  it  may  well 
be  doubted  whether  in  this  practice  we  are  wise)  that  those 
remedies  which  affect  the  vessels,  the  vaso  motor  nerves,  the 
blood,  or  the  cardiac  activity,  and  which  may  effectually  restrain 
a  loss  of  blood  from  any  part,  are  brought  into  service  only  when 
the  bleeding  comes  from  parts  out  of  reach  of  surgical  interfer- 
ence. The  principal  types  of  these  internal  haemorrhages  will  be 
described  directly. 
Iron.  Heading  the  list  "of  the  internal  remedies  for  bleeding  come 

the  astringent  preparations  of  iron,  and  more  especially  of  its 
perchloride  salt.  The  employment  of  this  drug  has  been  so  often 
mentioned  that  it  is  unnecessary  to  do  more  than  to  remind  the 
student  that,  as  a  haemostatic,  the  doses  must  be  full,  say  30  or 
40  drops  of  the  liq,  ferri  perchlor,  or  6  to  10  of  the  liq.  /erri 
perchhr  fortior.  The  properties  of  the  drug  appear  to  be  due  to 
its  action  on  the  constituents  of  the  blood, 
w****  °'  '^®  acetate  of  lead,  especially  when  combined  with  opium,  is  a 

very  good  drug,  and  is  of  frequent  use  in  haemoptysis  and  similar 
bleedings.  The  usual  preparation  is  the  pil  plumbi  subacetatis 
c.  opio,  in  III  —  V  grs.  doses.  The  proportion  of  the  lead  salt  in 
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the  pill  is  large  (f  of  the  whole),  therefore,  although  at  first  it 
may  be  necessary  to  repeat  the  dose  at  short  intervals,  it  must 
not  be  persevered  with  for  more  than  two  or  three  days.  It  is 
also  extremely  useful  in  typhoidal  hsBinorrhages  from  the  bowels. 

Opium  or  Morphia  has  also  been  used  alone  in  hemoptysis,  Optum  <>r 
given  in  small  and  fi^uent  doses,  and  with  very  good  results.  We  "•^T^'*^ 
can  speak  very  highly  of  the  hjrpodermic  injection  of  one-sixth  of 
a  grain  of  morphia,  followed  by  injections  of  one-eighth  of  a 
grain  at  intervals  of  three  hours. 

Turpentine  has  been  already  mentioned  as  a  hemostatic,  and  it  TurpentiiM. 
is  undoubtedly  a  very  valuable  one.  It  is  very  frequently  used  in 
haematuria,  from  whatever  cause  it  may  arise.  In  cases  not 
dependent  on  or  complicated  by  Bright's  disease,  as  much  as  a 
drachm,  every  three  or  four  hours,  may  be  given,  but  if  this 
disease  is  preaeat,  smaller  doses  must  be  employed,  as  V  to  X  m. 
These  smaller  doses,  fi^uently  repeated,  appear  in  most  cases  to 
be  as  useful  as  the  larger,  and  do  not  excite  purging. 

Turpentine  is  also  used  to  check  bleeding  from  the  lungs, 
intestines,  nose,  uterus,  etc.* 

Ergei  and  Ergctine.  The  active  principle  of  ergot  of  rye  has  Ergot  and 
a  very  powerful  effect  on  all  organic  muscular  fibre,  and  especially  ^'S^^^* 
on  tiie  walls  of  the  blood  vessels,  and  of  the  uterus.  There  is 
little  doubt  that  the  dry  gangrene,  caused  by  eating  bread,  made 
from  ''spurred  rye,"  is  due  to  the  prolonged  spasm  of  the 
arterioles  of  the  extremities.  As  might  be  expected,  therefore, 
preparations  of  ergot  are  powerful  haemostatics ;  the  principal 
ones  used  are  the  liquid  extract  of  ergot  and  ergotine.  The  former 
is  given  by  the  mouth,  in  doses  of  20  drops  to  40  drops,  or  a  drachm, 
the  latter  in  three  to  five  minim  doses,  and  generally  hjrpoder-^ 
mically. 

The  liquid  extract  is  most  commonly  used,  but  it  is  not  so 
trustworthy,  even  when  freshly  prepared,  and  the  hjrpodermic 
injection  is  to  be  preferred,  if  not  always,  at  any  rate  whenever 
speedy  action  is  required 

For  the  special  action  of  ergot  on  the  uterus,  and  the  indi- 
cations for  its  employment  in  hsei&orrhage  therefrom,  and  as  a 

*Far   a   fulkr  aoooont  of  ite  action  see  Dr.   Ringer*!   "Handbook  of 
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Digitalis. 


Adds — sol- 
phuric 


stimulant  to  its  muscular  contraction,  the  student  is  referred  to 
works  on  midwifery ;  but  in  hsBmoptysis,  epistaxis,  hsematemesis, 
typhoidal  hsemorrhagey  the  hsemorrhagic  diathesis  (v.  sup.),  and 
in  purpura,  it  may  be  successfully  administered.  According  to 
Ringer  there  is  sometimes  a  good  deal  of  local  irritation  caused 
by  its  injection.  This  probably  depends  on  the  mode  of 
preparation.* 

Digitalis,  whose  constitutional  action  on  the  arterioles  in  many 
ways  resembles  that  of  ergot,  may  also  be  used  as  a  hsemostatic, 
especially  in  haemoptysis,  menorrhagia,  and  in  some  forms  of 
recurrent  nose-bleediDg.  It  must  be  given  in  bleeding  with  the 
same  precautions  as  when  employed  in  other  cases.  The  tincture 
and  the  infusion  are  the  most  useful  preparations,  and  there 
appear  to  be  certain  advantages  in  using  a  mixture  of  these, 
e.g.,  half  a  drachm  of  the  tincture  with  half  an  ounce  of  the 
infusion  in  a  dose. 

Most  of  the  acids  used  in  medicine,  but  especially  sulphuric 
acid,  are  useful  in  checking  bleeding  from  various  internal  organs  ; 
thus  the  dilute  sulphuric  acid,  or  the  aromatic  sulphuric  acid, 
in  doses  of  10  to  30  minims,  is  found  useful  in  heemoptysis, 
but  it  is  rarely  if  ever  given  in  acute  cases  of  internal  haemorrhage. 

In  addition  to  these  principal  drugs,  the  following  should  be 
mentioned  as  having  a  reputation  as  haemostatics,  but  which  do 
not  require  a  detailed  description,  namely,  preparations  of  cUum 
gallic  and  tannic  acids,  ipecacuanha,  creosote  and  hamamelis. 
This  last,  prepared  from  the  Witch  Hazel,  is  credited  with  truly 
marvellous  powers,  restraining  bleedings  of  all  kinds,  internal  and 
external,  from  piles  to  cases  of  the  haemorrhagic  diathesis.  It 
can  hardly  yet,  however,  be  considered  to  have  an  established 
place  in  this  country,  but  it  is  quite  probable  that  it  may  be 
useful  in  bleeding  piles  and  dysentery,  or  in  haematuria,  in  doses 
of  about  20  drops  of  the  tincture  to  a  drachm  of  water. 


*  InjecUon  of  ergotine  in  the  neighbourhood  of  an  Aneurism  has  recently 
been  employed  with  some  success  by  Dr.  McCall  Anderson,  and  apparently  the 
local  hsemostatic  e£fects  are  more  powerful  than  the  constitutional  ones. 
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SECTION  n. 


OF    APPARATUS    FOR    RESTRAINT    AND 
SUPPORT  (BANDAGES,  SPLINTS,  Etc.). 


CHAPTER  VIII. 


Of  Bandages  and  Knots. 

The  first  part  of  this  section  deals  with  the  several  kinds  of 
bandages,  and  the  second  part  with  splints  in  their  varieties  and 
modes  of  application. 

On  all  sides  the  tendency  of  modem  surgery  is  towards  greater  Of  bandiget. 
abnplicityin  dressing  wounds,  and  in  other  procedures  wliich  involve  OenenJ 
the  use  of  bandages.    The  number  of  distinct  "  patterns  "  of  ^°"  *     ^"** 
bandages  now  in  use  is  very  much  less  than  one  finds  described 
even  in  recent  books  on  the  subject,  and  infinitely  less  than 
classical  authors  such  as  Scultetus  or  Par^  considered  it  necessary 
to  describe  and  figure.   For  this  reason,  only  those  ways  of  applying 
bandages  which  are  now  in  constant  use  will  here  be  described. 

Bandages  maybe  roughly  dividedinto  "triangular8,"or  ''scarfs/' 
''rollers,"  and  bandages  of  special  form,  such  as  the  "  T,"  the  "  H," 
or  the  "  many  tailed."  The  material  of  which  they  are  made  is 
usually  gray  shirting,  f.e.,  unbleached  calico,  but  roller  bandages 
are  often  made  of  flannel,  or  of  some  woven  material,  for  greater 
elasticity  or  strength ;  or  of  muslin  for  holding  plaster  of  Paris, 
etc.  These  with  some  other  special  forms  of  bandage  will  be 
described  later.  Old  household  linen  makes  very  good  bandage 
nuiterial,  and  short  of  being  rotten,  the  older  the  stuff,  the  more 
comfortable. 

The  cheiee  ^  the  form  of  bandage,  and  of  the  material,  will  ohoioe  of  kind 
depend  on  consideration  of  such  points  as  these —  ®'  band*g«, 

7^  amount  qf  restraint  or  support  required.    Thus  a  simple 
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triangular  bandage  will  serve  best  to  keep  a  water  dressing  on  the 
scalp,  while  a  twisted  or  knotted  roller  will  be  required  to  restrain 
the  hsemorrhage  from  a  recent  wound  there. 

The  effect  of  the  bandage  on  the  skin  and  circulation  of  the  part. 
Consideration  of  this  point  leads  to  the  selection  of  material,  care 
as  to  its  tightness,  and  choice  of  the  best  method  of  applying  it. 
Thus  in  a  limb  likely  to  swell,  an  elastic  pattern,  such  as  a  "  figure 
of  8  "  will  be  chosen,  while  if  firmness  is  most  required,  the  "turned" 
bandage  will  be  used. 

The  length  of  time  the  bandage  will  have  to  be  kept  on.  If  the 
bandage  is  temporary  only,  there  will  not  be  the  same  elaboration 
required  as  if  it  were  meant  to  be  kept  on  for  some  time ;  in  this 
latter  case  the  particular  plan  will  often  be  settled  firom  considera- 
tions of  future  cleanliness. 

The  triangular  or  scarf  bandage  is  the  half  of  a  square  36 
inches,  and  is  usually  made  of  unbleached  calico.  This  bandage 
has  for  some  years  been  used  in  military  surgery,  but  in  the 
surgical  work  of  civil  hospitals  it  is  still  much  neglected, 
although  its  use  now  is  beginning  to  be  more  recognised.  It  is 
peculiarly  applicable  to  out-patient  surgery,  or  to  the  dressing 
of  accidental  injuries,  and  can  be  used  for  dressings  of  very 
different  kinds,  indeed,  in  almost  all  forms  except  when  smooth, 
even,  and  regular  pressure  is  required,  for  this  cannot  be  attained 
except  by  the  roller.* 

The  first  and  most  obvious  use  of  this  bandage  is  to  simply  tie 
it  round,  where  it  may  be  wanted,  with  a  reef  knot,  it  having 
As  a  cravat,  been  previously  folded  up  into  a  cravat.  In  a  case  of  veuaesection 
the  arrest  of  the  venous  circulation  above  the  incision,  may  be 
effected  thus,  or  improvised  splints  may  be  attached,  or  a  leg 
swung  firom  a  cradle,  etc. 


The  triangU' 
lar  bandage. 


B  C 

Fig.  36. —  The  triangular  bandage. 


*  The  very  numeroos  met  to  which  thU  bandage  may  be  pat  waa  fint 
worked  ont  by  a  Swiss  sorgeon,  Dr.  Mayor. 
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The  sUng  is  another  yery  useful  bandage,  and  very  quickly  put  1*^«  "Ung. 
on ;  indeed,  of  all  the  applications  of  the  triangle  it  is  the  most 
frequently  required.     Although  its  application  may  be  shewn  in 
a  few  seconds,  a  written  description  of  it,  as  with  other  bandages 
and  knots,  is  more  complicated. 

Let  the  right  angled  comer  be  called  A,  and  the  upper  and 
lower  acute  angled  ones  B  and  G  respectively/  Standing  in  front 
of  the  patient,  corner  A  should  be  placed  in  the  axillary  line 
on  tiie  affected  side,  midway  between  the  axilla  and  the  ilium, 
B  should  reach  up  to,  and  hang  over  the  opposite  shoulder.  The 
line  B  to  C  will  then  hang  diagonally  across  the  body  and 
between  it^  and  the  arm  to  be  slung.  The  arm  should  be  placed 
in  the  required  position,  and  G  brought  up  over  the  shoulder  on 
the  affected  side  and  tied  with  B  in  a  bow  behind  the  neck.  The 
elbow  should  then  be  kept  in  position  by  pinning  A  round  it  as 
shewn  in  the  figure.    (Fig.  d6A.) 

In  slinging  the  fore-arm  the  sling  should  be  made  just  short  The  abort 
enough  to  slightly  elevate  the  shoulder,  or  the  patient  will  not  *^^ 
trust  all  the  weight  of  the  limb   to  it.      The  hand  should 
always  be  a  little  higher  than  the  elbow.      Sometimes,  as  in 
fractures  of  the  humerus,  the  weight  of  the  fore-arm  is  used  as 


Fig.  SGa. — The  ding  and  head  bandages. 
an  extension,  while  the  hand  and  wrist  alone  are  slung  by  the 

*  Hmw  letters  apply  to  the  rest  of  the  triangular  bandages  where  they 
a^Mar  on  the  figures^  in  the  same  way. 
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bandage  folded  up  into  a  cravat,  three  or  four  inches  wide,  and 
tied  behind  the  neck. 
The  head  The  head  bandage  (Fig.  36a)  differs  hardly  at  all  from  the 

"^  ^^'  picturesque  head-dress  of  the  Italians,  which  may  be  seen  worn  in 
the  metropolis  by  the  women  organ-grinders  of  Saffron  HilL  It  is 
very  useful  as  a  cap  to  retain  dressings  in  their  place  on  the  scalp, 
but  it  is  not  fitted  for  compression.  As  a  cap  it  is  infinitely 
superior  to  the  ^'capeline"  roller  bandage,  at  once  hot  and 
difficult  to  apply. 

Standing  behind  the  patient,  who  should  be  sitting  down,  the 
middle  of  the  long  side  of  the  bandage,  opposite  A,  is  placed 
along  the  forehead  above  the  eyes,  the  triangle  covering  the 
head,  and  corner  A  hanging  down  behind ;  the  rest  of  the  long 
side  is  then  brought  round  the  sides  of  the  head,  taking  care  that 
the  hands,  as  they  apply  the  bandage,  are  kept  low,  so  as  to  bring 
the  lower  edge  well  below  the  occiput.  The  tails  B  and  G  should 
be  crossed,  not  knotted,  over  A,  below  the  occipital  protuberance, 
and  brought  forward  again  round  the  head  to  the  forehead,  where 
they  must  be  tied.  A  is  then  turned  up  and  pinned  to  the 
surface  of  the  triangle  on  the  head. 

The  only  points  to  be  attended  to,  are  the  keeping  the  hands 

low  while  working  from  before  backwards,  and  to  cross  the  ends 

well  below  the  occiput.     If  this  is  done  the  cap  cannot  slip 

off,  and  if  not,  no  tightness  will  make  it  firm. 

Chest  or  back      The  chest  or  back  bandage  (Figs.  37  and  37a)  is  again  very 

*>***^8«-         useful  for  retaining  such  applications  as  poultices,  to  the  tnmk. 


) 


Fig.  37. — Ihe  chest  bandage. 
and  its  employment  saves  much  laborious  and  wastefrd  use  of 


) 
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hroad  roller  bandages  which  do  not  answer  the  purpose  nearly  so 
welL 

The  method  is  the  same  whether  the  bandage  be  applied  in 
front  or  behind,  so  that  one  description  will  suffice  for  botii  back 
and  front,  if  the  terms  are  reversed. 


Fia.  37a.— 7^  Back  Bandage* 

Standing  In  front  of  the  patient  the  right  angled  comer  A  is 
placed  oTor  one  shou)der,and  the  long  sideadjustedround  the  waist. 
Then  the  ends  B  and  C  are  tied  behind,  not  in  the  middle,  but 
on  the  same  side  as  the  shoulder  over  which  A  is  hanging.  Thus 
one  of  the  ends  will  be  left  long  at  the  waist  behind,  and  this 
should  be  taken  up  and  fastened  to  A,  with  a  knot  or  safety-pin, 
the  junction  being  about  the  posterior  border  of  the  scapula,  and 
therefore  out  of  the  way  of  pressure  when  the  patient  lies  down. 

T%e  ihoulder  is  most  securely  bandaged  with  two  triangles  as  in  The  Bhonldi 
Fig.  38.     One  folded  into  a  scarf  is  fastened  diagonally  across  the  ^>^<^*«^- 
body,  over  the  injured  shoulder,  and  under  the  opposite  arm-pit. 
The  comer  A  of  the  other  is  then  pinned  to  it  so  that  the  centre 
of  this  bandage  covers  the  point  of  the  shoulder,  and  B  and  C 
are  crossed  over  and  tied  round  the  arm  below  the  axilla. 

*  TKe  knots  in  HUm  figure  Are  pUoed  too  near  tho  middle  line  of  the  bftck  ; 
thej  ilioidd  be  at  the  upper  And  lower  Angles  ol  the  MApnlA,  on  the  left  dde^ 
A*  fltttted  in  the  letteipffen. 
O 


OV  BABDAGKfl  AND  KKOTS. 


The  ahoulder  may  also  have  a  dressiDg  retained  on  it  by  using 
one  triaDgle  only  on  the  same  plan  as  for  the  knee  (Fig.  39), 
namely,  by  placing  the  bandage  so  that  the  point  of  the  shoalder 


Pio.  38. — The  Shoulder  Bandage,  with  two  triangles. 
is  covered  by  its  cantre,  with  A  pointing  upwards  towards  the 
ear,  and  the  long  aide  lying  horizontally  across  the  arm.  B  and  G 
are  brought  round  and  crossed  behind  the  arm  below  the  arm- 
pit, and  then  brought  up  and  tied  above  the  shoulder  over  A, 
which  may  be  turned  down  and  pinned.  In  these  bandages 
there  is  no  pressure  upon,  or  restrunt  of  the  joint  itself ;  which 
can  only  be  attuned  by  the  roller. 

The  same  remark  applies  to  the  application  of  the  triangular 


Fia.  39. — Bandage  for  the  Knee,  etc 
bandage  to  the  elbow,  knee,  hand  and  foot.    The  methods  < 
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-  upphalaxm  in  sll  tliese    esses  an  so   rimilar,  that  sepante 
deecr^itions   an   nnneceBsaiy.     In  the   elbow  and  knee  A  is  ^"j.^l*,^''** 
put  npvaida,  the  joint  is  covered  by  the  middle  of  the  band- 
age, and  the  long  dde  lies  horiiontaUy  actosa  the  forearm  or  leg. 
B  and  C  are  tbea  crossed  behind  the  limb,  brought  round  and 
tied  in  front,  and  A  is  tlien  turned  down  oyer  the  knot  and 
pinned.    For  the  hand  or  foot  the  limb  is  placed  with  the  digits  For  th«  bud 
pointing  to  A,  and  with  the  end  of  die  big  toe  or  middle  finger  at  ^ 
the  centre  of  the  bandage.    A  is  turned  over  the  hand  or  foot ; 


FlQ.  *0.—ne  Band,  bandaged. 
B  and  C  are  then  brought  np  and  croBsed  over  the  back  of  the 
wrist  oi  ankle,  and  tied  in  a  bow  or  reef  knot  behind.     In  the  For  « ttanip. 
same  way  a  stainp  (Fig.  41)  may  be  easily  and  well  tied  up,  pro- 
vided that  pressure  is  not  desired. 


Fia.  41. — A  Stump,  bandaged. 
Bandagn  of  tit  gluteal  region.    Three  of  the  most  useful  only 
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^o^«    .     will  be  described,  the  gluteal,  the  perineal  and  the  scrotal  In  all 
g  u      ngioiu  ^£  f^QQQ^  ^^Q  triangles  will  be  required,  the  one  for  the  part  itself, 
being  attached  to  the  other,  which  is  placed  like  a  belt  round  , 


Pia  ^2.— Gluteal  Bandage. 
the  waist.  In  the  gluteal  bandage  (Fig.  42),  the  belt  being 
tied  round,  A  is  fastened  to  it  behind,  above  the  posterior  iliac 
spine,  so  that  the  middle  of  the  base  of  the  triangle  falls  just 
below  the  gluteal  fold.  B  and  G  are  then  brought  round  the 
top  of  the  thigh  and  knotted  or  pinned  together.  Both  buttocks 
of  course  may  be  bandaged  if  three  triangles  are  used. 
IW  the  The  bandage  for  the  perinamm  is  usually  applied  simply  by 

^^**'^'"°  folding  both  bandages  into  cravats,  and  fastening  one  as  a  belt, 
and  the  other  in  the  middle  line  behind  and  in  front,  passing  it 
between  the  legs  and  spreading  it  out  a  little  in  the  perinaeum. 

A  far  more  efficient  bandage,  however,  and  one  which  serves  at 
the  same  time  to  cover  the  buttocks  (which  is  almost  always 
desirable  in  perineal  cases),  can  be  made  by  reducing  the  bandage 
from  a  right  angled  to  an  acute  angled  triangle,  by  taking  in  a 
plait  of  about  six  inches  in  the  base,  or  long  side  of  the  triangle, 
then  fishstening  A  in  front  of  the  pubes,  and  the  middle  of  the 
base  (for  the  width  of  the  plait)  behind,  to  the  belt  with  safety  pins. 
There  will  be  three  folds  of  the  bandage  smoothly  covering  the 
perineum,  while  B  and  C  being  brought  round  to  the  sides,  will 
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cover  the  battocks,  and  may  be  £Mtened  to  the  belt,  towards 
the  middle  line  in  front 

The  serakU  bandage  generally  requires  a  smaller  second  triangle  Fortiit 
than  the  others,  or  a  large  one  folded  once  will  da  It  is  adjusted  •**^**""* 
thus  : — ^The  belt  being  put  on  as  before,  A  is  fishstened  to  it  in  the 
middle  line  in  front,  so  that  the  middle  of  the  base  comes  to  the 
central  point  of  the  perinaeuuL  The  scrotum  and  penis  are 
then  slung  up  and  covered  by  bringing  up  B  and  C,  turning  them 
round  the  belt  on  either  side  of  the  middle  line,  from  behind 
forwards,  and  passing  underneath  first  They  are  then  tied 
together  in  a  bow  or  knot  over  the  root  of  the  penis,  as  is  usually 
figured  or  secured  with  pins  to  the  belt,  as  in  Fig.  43,  which  is, 
in  our  opinion,  the  better  way. 


Pia.  43. — SerokU  Bandage. 

Lastly,  a  tolerably  efficient  bandage^  one  w  bath  grains  may  For  Um  gi 
be  fiuhioned  by  folding  a  triangle  as  a  scarf  and  then  applying  it 
as  a  simple  figure  of  8  (often  wrongly  called  a  spica),  placing  the 
middle  of  the  scarf  at  the  apex  of  the  fork  of  the  legs,  carrying 
the  extremities  along  the  fold  of  the  groin  in  front,  and  of  the 
buttocks  behind,  crossing  them  at  the  great  trochanter,  and  then 
carrying  them  round  the  pelvis  to  the  opposite  side,  keeping 
below  its  brim,  and  tying  the  ends  together  (Fig.  44). 
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The  roller 
bandage. 


Materials. 


ElMtic. 


Semi-elaitic 


Theapplica- 
tion. 


To  bandage  neatly  is  to  bandage  well,  and  to  bandage  weU  is 
essential  to  the  practical  surgeon.  The  art  of  using  the  roller 
bandage  properly  is  one  not  to  be  learned  without  practice,  even 


Pia.  44. — Bandage  for  Groin. 

though  it  be  freely  allowed  that  this  subject  has  been  quite 
uselessly  complicated  by  needless  rules  and  patterns. 

As  to  the  materiak  for  these  roller  bandages,  it  has  been  said 
before  that  a  strip  of  any  stu£f  which  fulfils  the  conditions  of 
sufficient  strength,  with  lightness  and  softness,  will  do.  The 
length  of  the  strip  varies  from  4^  yards  to  6  yards,  the  width 
from  2  inches  to  4  inches ;  2^  inches  and  3^  inches  being  the 
commonest  sizes. 

For  the  purposes  of  description,  roller  bandages  may  be  divided 
into  elastic,  semi-elastic^  and  in-elastic  kinds. 

Elastic  bandages,  of  which  there  are  several  kinds,  woven, 
india-rubber,  etc,  will  be  described  under  the  heading  "  Special 
Bandages." 

The  semi-elastic  bandages  are  either  woven  in  a  special  manner 
or  made  of  a  somewhat  elastic  material  Under  this  heading 
come  all  flannel  bandages,  domette,  cotton  or  silk  net,  etc. 

The  application  oi  these  bandages  is  much  more  simple  than 
that  of  the  in-elastic,  for  they  will  lie  smoothly  on  any  limb  if 
they  are  merely  rolled  on  firmly,  so  that  they  hardly  ever  require 
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tanung  or  other  muiipnlatioii.    They  should  be  rolled  np  qoite 
loosely  before  lue. 

The  io-elastic,  or  common  bandages,  are  fay  far  the  most  fre-  Tha  tB-«liili 
qnently  naed,  especially  ta  hospital,  vbere  the  other  kinds  would 
be  too  ezpenuTe,  ereii  if  they  were  firm  enough  for  the  require- 
ments. 

They  axe  usually  made  of  "  grey  shirting  "  or  unbleached  calico, 
or  the  same  bleached  ;  or  for  bandages  abont  the  eyes  or  Uce,  a 
very  cool  light  bandage  may  be  made  of  finer  cotton  stuff  or 
linen.  Very  old  worn  linen  is  not  infrequently  used,  and  qteak- 
ing  generally,  it  may  be  said  that  washed  stuEb  are  better  than 
new.  The  edges  of  the  stripe  should  always  be  torn,  and  na  self- 
edges  retained. 

The  general  rule  is  to  use  the  2^  inch  bandage  for  the  arms  and 
head,  the  3^  inch  for  the  legs  and  pelTis,  and  the  4^  inch  width 
for  the  chest  and  abdomen. 

Except  for  the  trunk,  however,  it  will  be  found  that  the 
narrower  bandage  is  the  easiest,  and  the  most  comfortable  to 
apply  in  all  cases. 

Id  order  to  apply  the  comtmrn  roUer  bandage  to  any  part  of  the  ftppn^am 
body,  the  first  thing  to  learn  is  to  be  able  to  judge  of  the  firmness  ol  roller, 
and  support  required,  and  to  distribute  the  pressure  evenly  about  ""™^- 
the  limb.     Fur  this  purpose  the  bandage  must  always  be  kept 
rolled  up  (dropping  it  is  a  sure  sign  of  a  bungler  or  beginner), 
and  held  (aa  in  Fig.  46),  three  or  foor  inches  away  from  the 
parl^  while  the  finger  and  thumb  are   used   to   retain  the 


Fia  45. — Fonarm  bandaged  below   tcitk   a  simj^  Spiral; 

aboet  with  the  "Bewrsed"  Spiral  JiolUr.      Th«  latter 

groMpt  th  HbA  tvenfy.  the  former  does  not. 

bandage  in  its  place  when  it  is  being  applied.     The  next  point  is 

the  manipulatioti    known  as    "  turning "  or  "  rererung,"  by 
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means  of  which  the  bandage  is  turned  over  on  itaelf  while  it  is 
being  applied.  The  object  of  this  turning  is  that  the  bandage 
may  lie  smoothly,  and  be  firm  as  well,  for  inaamuch  as  all  parts  of 
the  limbs,  etc.,  are  constantly  varying  in  diameter,  and  the  edges 
of  the  bandage  will  not  stretch  to  make  one  side  longer  than  the 
other,  it  follows  that  if  it  is  simply  rolled  on  in  a  spiral  fashion, 
only  the  largest  diameter  of  the  limb  covered  by  each  turn  of 
the  bandage  will  be  grasped  by  it,  and  the  bandage  will  be 
loose  elsewhere,  as  in  Fig.  45. 

To  avoid  this,  the  bandage  is,  wben  necessary,  turned  over  as  in 
Figure  46,  and  by  this  means  the  upper  and  lower  edges  aie 
frequently  changed,  so  that  the  whole  width  of  the  bandage  grips 
the  limK  This  turning  requires  a  little  knack,  but  is  easily 
learned.  The  secret  of  doing  it  well  consists  in  having  the 
portion  in  the  hand  (Fig.  46)  quite  loose,  so  that  by  bringing  the 


Fia.  46. — Application  o/the  Reversed  Spiral 
roller  down,  it  naturally  falls  over.  The  thumb  must,  therefore, 
be  holding  the  turn  of  the  bandage  last  applied  during  this 
mameuTre.  Moreover,  the  bandage  should  be  brought  across  the 
limb  with  a  good  slope  upwards,  say  45^  to  the  long  axis,  and  the 
reveise  similarly  be  brought  boldly  down,  so  that  the  b&ndt^^  is 
well  donbled  over,  otherwise  some  of  the  fold  will  appear  on 
the  other  nde  of  the  limb  when  the  bandage  comes  round. 
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Tim  nuwt  oonunon  &alt  is  th«t  of  Kiewiiig  the  roller  roniid  on 
ila  own  azii^  lostettd  of  allowing  the  btndAge  to  fkll  over  into 
pontion,  u  it  should  do  ftlmoBt  of  ita  own  accord. 

As  a  rnle  it  is  beet  to  torn  every  time  the  bandage  comes  round, 
and  the  tarns  shonld  be  made  in  tfie  nme  straight  line ;  bnt  these 
points  aro  not  essential,  and  indeed  bodi  depend  rather  on  the 
aethelics  of  bandaging,  than  on  any  practical  advantage. 

Another  mle,  which  may  often  be  more  hononred  in  the  breach 
than  in  the  ohserraaee,  ia  that  the  bandage  mnst  be  rolled  on  from 
within  oatwarda.  Thus  in  fractnres  of  the  thigh  (See  Fig.  108), 
if  the  1%  is  adjusted  to  the  splint,  and  the  bandage  put  on  in 
acoordance  with  this  mle,  every  turn  that  is  made  will  tend  slightly 
to  increase  that  external  rotation  which  is  the  great  obstacle  to 
proper  podtjon,  while  the  reverse  will  be  the  case  if  the  bandage 
be  applied  from  withoot  inwanU 

The  roller  bandage  with  reverses  is  the  commoneet  of  all  the 
ways  of  bandaging.  It  may  be  applied  to  the  trunk  or  limbs  (as 
in  Kg  46a),  to  &sten  qtlints,  and  on  an  inGuite  number  of  other 


Fjo.  46a. — Sevenad  Spiral  of  Foot  and  Leg. 
Nevertheless  it  is  somewhat  liable  to  slip,  is  not  elastic,  and  is  not 
snited  for  tiie  neighbourhood  of  joints. 

In  ite  stead,  a  pattern  of  roller  bandage  which  is  hardly  ever  Tbe  donbte. 
used  in  England,  might  well  be  employed  more  frequently,  namely,  l^^^^J^ 
the  doiMeiMKUdwpiral with merua-  (Fig47.)  Ita  description, 
hke  that  of  many  other  bandages,  will  be  more  complex  than  ita 
application.  The  bandage  is  a  combination  of  a  simple  spiral 
roller,  with  a  reversed  spiral  One  head  of  the  roller  is  rolled  in 
the  former  way  roond  the  limb,  while  the  other  head  ia  applied  with 
reveneseoasto&z  vwy  firmly  the  tarns  thasmada    Inasmuch  as 
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eren  compresaioa  can  slwaj^  (other  things  being  equal)  be  mon 
efGciently  made  with  a  double  headed,  than  with  a  single  roller,  the 
valne  of  this  pattern  lies  in  the  great  force  and  firmoesB  with  which 


Fia.  47. — Dauble-ieaded  Spiral  with  Bwerua. 
it  can  be  applied  to  a  limb,  while  it  is  nearly  impossible  that  it 
should  slip,  as  each  spiral  turn  is  fixed  by  the  rereised  torn 
coming  over  it.  The  heads  must  of  course  be  of  unequal  length; 
that  used  for  the  reverses  being  the  longer.  The  pattern  requires 
some  practice  to  apply  with  ease,  but  the  labour  will  be  well  spent 
A  method  which  is  at  once  firm  and  elastic,  and  which  can  be 
easily  employed  over  most  articulations,  is  that  'known  as  the 
figure  of  8  (Fig.  48).     This  bandage,  when  applied  to  the  length 


Fia.  48. — Applicatioa  oftbt  Figure  of  8  Bandagt. 
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of  the  limb,  or  oyer  a  joint,  so  as  to  &>Yer  it  completely,  presents 
much  the  same  appearance  when  finished  as  the  spiral  roller  with 
reyerses  (compare  Rgs.  46  and  48),  but  in  its  application  it  is 
entirely  different.  The  accompanying  iUustration  will  give  a 
better  idea  of  its  application  than  any  words  can  do.  The 
great  point  to  bear  in  mind  is  to  make  the  loops  of  the  8  as 
open  as  possible,  by  going  boldly  np  the  limb  and  coming  down 
again  as  far  as  the  bandage  will  allow. 

As  has  been  implied,  this  bandage  may  be  employed  in  almost 
aD  the  cases  in  which  the  turned  bandage  is  generally  used,  and  it 
is  oflen  really  preferable,  being  not  less  firm  and  more  elastic,  but 
as  a  rule  its  emplojrment  is  confined  to  the  neighbourhood  of  joints, 
80  that  if  a  limb  and  a  joint,  or  joints,  have  to  be  bandaged,  say 
the  ankle,  leg,  knee,  and  thigh,  there  would  be  a  turn  or  two 
jdaoed  round  the  foot,  then  the  ankle  would  have  the  figure  of  8 
(leaving  out  the  heel),  the  leg,  the  turned  (see  Fig.  46a),  the  knee, 
the  8,  and  the  thigh  the  turned  again. 

One  practical  reason  for  this  changing  is  that  the  figure  of  8 
requires  twice  as  much  bandage  to  cover  a  limb  as  the  turned  spiral 
does. 

The  8  bandage  is  also  used  for  joints,  simply  as  one  or  two 
turns,  crossing  over  the  centre  of  the  flexor  aspect  of  the  joint. 
(Fig.  49).  This  pattern  is  useful  in  a  number  of  cases,  which 
may  be  imagined. 


Pia  43.— Figure  qf%  far  bend  qfEUxyw. 

The  paint  af  the  heel,  and  the  paint  of  the  eUww,  with  their  to  ootv  the 
respective  joints,  may  be  completely  covered  by  a  series  of^**^<»«^^^ 
enlais^ng  figures  of  8,  starting  from  the  centre,  having  the  cross- 
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iug  placed  over  the  front  of  the  joint,  and  the  loop*  above  and 
below  the  line  drawn  from  the  middle  of  the  front  of  the  joint  to 
the  heel  or  olecranon,  and  getting  always  more  and  more  open. 
and  further  away  from  the  middle  line  aB  the  bandage  progreases. 
(Fig.  50).  In  this  way  the  elbow  may  be  conveniently  bandaged. 
The  heel  pattern  ia  nearly  or  qnite  the  hardeatone  toadjnstof  all 
the  common  fomiB,  When  symmetrically  done  it  is  very  neat 
looking,  bnt  it  is  questionable  if  the  accomplishment  is  wrath 
much  when  acquired. 


Fia.  50.— Bandags  takiug  in  the  B«4. 
The  spica  (tpiie  or  apathe,  a  botanical  term  applied  to  heads 
of  seeds  arranged  as  in  an  ear  of  wheat)  is  an  extremely  usefiil 
pattern  for  applying  firm  pressure  to  joints,  or  fiistening  dress- 
ings over  them.  The  principle  is  the  same,  whether  the  bandage 
be  applied  to  the  shoulder,  groin,  thumb  or  great  toe,  and  is 
that  of  a  figure  of  8,  combined  with  a  firm  attachment  to  a  limb 
in  the  neighbourhood  of  the  joint, — ^tfae  wrist  for  the  thumb,  the 
ann  for  the  shoulder,  the  thigh  for  the  groin,  and  the  ankle  for 


Pio.  61. — Spica  of  Groin. 
Spin  of  groin,  the  great  toe.     Taking  the  gtiea  of  the  groin  as  an  example 
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(Fig.  51),  the  bandage  begins  by  two  or  three  reversed  tarns  from 
within  outwards  (or  overlapping  S's)  round  the  top  of  the  thigh. 
Hie  bandage  is  then  carried  ontwards  over  the  groin  to  just 
below  the  anterior  spine  of  the  ilium,  and  then  round  the  back, 
taking  care  to  keep  just  below  the  iliac  crest.  The  bandage  is 
then  brought  obliquely  across  over  the  symphysis  pubis,  crossing 
over  the  starting  point  to  reach  the  outer  part  of  the  top  of  the 
thigh,-  and  is  then  passed  round  it,  and  brought  up,  ready  to 
repeat  the  roU ;  but  this  time  a  little  lower  down,  and  so  on  till 
the  groin  and  hip  are  sufficiently  covered.  The  hip  should  be 
very  slightly  flexed  at  the  time,  and  care  must  be  taken  not  to 
slip  on  to  the  abdomen  with  the  bandage,  as  it  is  passed  round 
the  brim  of  the  false  pelvis. 

With  a  long  bandage  the  spica  may  be  easily  enough  applied  The  double 
to  both  groins,  starting  from  one  side,  and  repeating  every  "^^^ 
XDanoBuvre  on  the  other  before  returning.  Practically  this  is  a 
bandage  very  rarely  used,  and  requires  mention  only.  The 
principle  of  tiie  spica  being  understood  a  detailed  description  of 
the  different  applications  of  the  pattern  is  not  called  for,  and  the 
opecial  points  only  will  be  noticed.  The  spica  of  the  siaulder  is 
an  extremely  firm  bandage,  (Fig.  52)  the  starting  point  is  taken 


Fia  52. — Spica  of  Shoulder  * 
from  the  upper  arm,  the  turns  being  roUed  round  as  high  as  the  Spioa  of 
axillary  folds  will  allow.    Then  the  large  loop  of  the  8  is  taken  •^o«l<i«»^- 
round  the  chest,  passing  under  the  opposite  armpit,  and  the 
crossing  of  the  first  turu  should  go  as  high  up  upon  the  shoulder 
as  the  bandage  will  lia    The  succeeding  turns  will  come  succes- 
sively lower  and  lower  down,  until  the  shoulder  is  covered  in. 
This  pattern  requires  a  long  bandage,  and  it  may,  as  in  the  case 

*  Tlio  bMidagv  in  tliii  figure  b  needlenly  long. 
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of  the  groin  spica,  be  doubled  for  both  shoulders  if  required, 
which  it  will  very  rarely  be. 
gp!^  of  the         xhe  spUa  of  the  thumb  (Fig.  53)  is  the  regular  bandage  for  the 


Pig.  53. — Spicas  of  the  Thumb  and  Big  Toe. 

common  sprain  of  that  joint.  As  with  the  bandages  for  the 
phalanges,  the  roller  must  be  quite  narrow,  not  more  than 
three-quarters  of  an  inch  wide.  The  spica  is  begun  with  a 
few  turns  round  the  wrist,  from  within  ofitwards,  if  the  out- 
side of  the  thumb  is  to  be  the  most  supported,  and  the  reverse 
if  the  ball  is  the  part  requiring  the  firmer  pressure.  It  b 
then  taken  round  the  thumb  as  high  as  the  bandage  will  lie,  and 
the  succeeding  turns,  lower  and  lower,  (as  in  all  spicas)  till  the 
ball  is  covered.  It  is  then  fastened  round  the  wrist  either  by  a 
safety  pin,  or  by  splitting  the  end  of  the  bandage  into  two  tails, 
Spica  of  the  which  are  tied  together.  The  spica  of  the  big  toe  (Fig.  53)  is 
big  toe.  applied  in  precisely  the  same  way,  the  ankle  standing  in  the  place 

of  the  wrist.   It  is  however  more  difiicult  to  apply  without  getting 
an  awkward  quantity  of  bandage  material  between  the  toes. 
The  finger  The  fingers  may  sometimes  be  sufficiently  covered   with  a 

^*"^**^  simple  spiral  bandage,  or  with  reverses,  or  8's,  using  a  narrow 
bandage  with  neat  looking  edges,  commencing  at  the  tip,  and 
finishing  o£f  at  the  root,  of  the  finger. 

But,  as  a  rule,  to  bandage  the  fingers  or  the  whole  of  the 
thumb  efficiently,  a  combination  of  spirals  and  8's  with  the  spica 
is  required.  Taking  the  fore-6nger  as  an  example  (Fig.  54),  the 
bandage  is  fixed  by  a  few  turns  round  the  wrist,  and  is  then 
brought  up  across  the  back  of  the  hand  from  the  radial  side  of 
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As  wrist  (or  along  fche  palm  from  the  ulnar  ride  if  preferredj, 
ind  is  passed  between  the  fore  and  middle  fingers,  and  half 
tDond  the  former  as  if  to  make  a  spica.      Instead  of  completing 


Pia  54. — Finger  Bandage. 
the  8,  however,  the  bandage  is  carried  in  a  bold  spiral  np  to  the 
tip  of  the  finger,  which  is  then  bandaged  carefully  downwards  to 
the  root.  This  may  be  done  with  rimple  close  spirals,  or  vitli 
small  S's,  or  reversed  spirals  if  the  bandage  is  wanted  to  look 
TOT  neat  The  bandage  is  then  finally  brought  out  between 
the  fore  and  middle  fingers,  and  descending,  is  crossed  at  the 
Imaekle  over  the  ascending  portion,  to  go  to  the  ulnar  side  of 
the  wrist,  nmnd  which  it  is  fastened  in  the  ordinary  way.  ^^  ^ 

If  the  description  has  been  followed,  there  will  be  no  difficulty  aJl  U 
in  nndeiBtaoding  how  all  the  fingers  may  be  bandaged  suc- 
Bawivoly   in   the  same   way  (Pig.  55)   with  one   bandage,  by 


Pia  55. — Bandage  /or  all  the  Fingers. 
startiDg  ronnd  the  wrist  as  before,  and  going  over  first  to  the 
little  finger,  then  round  tlie  wrist,  then  to  the  ring  finger,  and 
■0  on.  In  this  way  the  palm  is  left  free,  and  the  back  of  tlie 
hand  covered,  bat  if  it  is  desired  to  cover  the  palm  and  leave 
the  back  of  the  hand,  this  is  readily  done  by  starting  from  the 
ulnar  aide  of  the  wrist  and  going  across  the  palm  to  the  thumb 
orforBfinger,asin  the  caaeof  the  single  finger.   As  a  rule  it  is  con- 
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venient  to  malce  a  separate  bandage  of  the  thamb,  but  it  maybe  in- 
cluded if  desired.  Id  any  casea  long  bandage,  not  more  than  |  inch 
widemnst  be  chosen,  aad  unless  the  bandage  is  soft,  ftnd  hasdaui- 
cut,  unfrayed  edges,  it  can  hardly  be  made  to  look  very  neat. 

The  principal  use  of  this  pattern  is  as  a  precaution  against 
Eodema  of  the  Bngers  ;  it  is  not  often  put  on  now  as  it  need  to  be. 
^  All  applications  of  a  roller  bandage  to  a  conical  part,  most 
inevitably  be  somewhat  insecure,  unless  put  on  very  tight,  aod 
this  \b  generally  unwise.  It  is  therefore  difhcult  with  any  form  of 
roller  bandage  to  apply  exactly  the  amount  of  pressure  which  is 
deemed  desirable  to  an  amputation  stump,  evenly,  and  yet  have 
the  bandage  secure  against  slipping  off.  For  this  reason,  strapping 
is  very  often  employed  to  support  the  flaps,  as  will  be  afterwards 
explained    The  bandage /or  a  ttump  (Fig  56)  is  a  pattern  known 


FiO.  56. — Securrent  Bandage  /or  Stump. 
as  the  recurrent  bandage.  The  roller  for  this  should  never  be  more 
than  two  inches  wide,  and  for  an  amputation  of  the  arm,  or  for  a 
"Syme"  it  may  well  be  still  uairower.  The  bandage  is  first 
attached  three  or  four  inches  above  the  stump  by  one  or  two 
circular  turns,  and  then,  the  thumb  being  placed  over  the 
middle  of  these  turns  in  front,  and  the  fore-finger  similarly 
behind,  it  is  brought  right  over  the  face  of  the  stump  from 
the  middle  line  in  front  to  the  same  point  behind.  1^ 
reverse  is  kept  in  its  place  behind  by  the  fore-finger,  and  the 
bandage  is  brought  back  again ;  now  a  little  to  one  side  of  the 
middle,  but  converging  to  that  point  when  it  reaches  its  starting 
point  This  is  then  fixed  by  the  thumb,  and  the  bandage  is 
brought  over  again,  passing  this  time  to  the  other  mde  of  the 
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middle  line,  and  convergiDg  to  it  behind.  These  rererseB  are 
contiDoed  till  the  whole  stamp  is  covered,  and  then  by  one  or  two 
firm  circolar  tarns  they  are  fixed  in  the  position  in  which  they 
were  held  by  the  thnmb  and  finger,  aa  shown  in  the  figure.  It 
is  often  wise  to  make  a  circular  turn  or  two  in  the  course  of 
making  the  rererses  so  aa  to  fix  those  already  made.*  This 
pattern  may  also  be  put  on  the  head,  so  ae  to  cover  it  all  over,  or 
half  of  the  scalp  only,  and  may  be  made  tolerably  secure  if  care 
be  taken  that  the  circular  turns  are  kept  low  down  on  the  fore- 
head and  well  below  the  occipital  protuberance. 

Amputation  stumps  as  well  as  the  head  may  be  bandaged  by 
a  method  which  although  it  results  in  a  pattern  which  looks  like  the 
recnTTent,isyet  different  in  principle,  and  firmer — namely  by  theuse  The  doable- 


age  which  when  applied  to  the  head  is  known  as  the  "  capeline." 

The  application  for  a  stump  is  the  same  in  all  respects.     To  put  For  the  head, 

on  the  capeline  it  is  more  convenient  for  the  patient  to  be  sitting.       «^™'*- 

The  Surgeon  standing  in  front  or  behind  takes  one  head  of  the 

roller  in  either  hand  (Pig.  57)  and  places  the  middle  of  the  hand- 


FiQ.  57. 
age  OD  the  occipnt  or  the  forehead.  The  two  parts  are  then 
brought  round  and  crossed  on  the  forehead  or  below  the  occiput. 
One  of  the  ends  is  then  continued  round,  and  the  other,  which  is 
lying  below  it,  is  turned  up  and  brought  over  the  head  as  in  the 
"  recurrent "  bandage.     It  is  now  met  by  the  other  half  of  the 

•  Jo  bandagiiig  t,  rtninp  tha  drier  mnrt  krcdd  mmlripg  tba  parti  hot  b;  nil' 
mwiy  [old*  of  bMld•gc^  tbni  fncreadng  the  rUu  of  »teotfi»rj  hmnonhage. 
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bandage  which  haa  gone  roand  the  head,  while  tliis  half  haa  gone 
OTer  it,  and  the  former  continued  round,  fixes  the  bandage  bo  that 
it  can  again  be  brought  again  over  the  head,  vben  the  manoeuvre 
is  repeated.  In  tiiiB  wa7  by  adjusting  tiie  subsequent  turns  of 
the  bandage  alternately  to  one  side  and  the  other  of  the  first 
on^  which  was  in  the  middle,  either  half  (Fig.  58),  or  the  whole 


Fkj.  58.~Capeline  for  half  tk«  Bead, 
of  the  head  may  be  covered  with  folds  converging  to  the  middle  line 
in  front,  and  behind,  and  a  somewhat  attractive  bandage  is  made. 
Its  appearance  is  however  almost  its  only  good  quality.  It  is 
firmer  than  the  simple  recurrent  bandage,  but  is  still  very  liable 
to  slip.  It  is  troublesome  to  apply,  hot,  and  if  at  all  tight 
round  the  head,  apt  to  become  punful ;  and  it  fulfils  few 
indications  which  cannot  be  at  least  as  well  met  by  the  more 
homely,  but  far  more  comfortable  triangular  bandage.  When 
applied  to  a  stump  however,  it  may  sometimes  be  usefuL 
Donbi*  ipirftL     Another  application  of  the  double  headed  roller  which  is  not 


FlQ.  S9.—DoMa  ^iral  Bandage. 
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often  lusd  in  thia  country  may  here  be  mentioiied,  tumely 
the  doMe  ^pirai  (Fig.  59).  The  two  Bpinls  croniDg  eaeli 
other  in  front  lod  behind,  make  an  open  bandage  which  is 
convenient  enough  for  retaining  dreasingB ;  but  it  mnst  be 
nmembered  that  these  donble  bandagee  are  aomewhat  tronbte- 
Bome  to  roll,  and  generally  it  niay  be  said  that  if  a  ungle  one 
will  do,  it  will  be  better  to  ose  it. 
The  twitUd  or  knotted  bandage  for  the  bead  (Pig.    60)  is  The  knotty 


Fia.  eO.—Tutigted  Bandage  for  Head. 
generally  described  as  one  which  requires  a  double  headed 
roller,  but  this  is  not  at  all  necessary  or  desirable.  It  is  an 
extremely  naefnl  bandage,  and  ia  easy  to  apply.  For  example, 
taking  the  neighbourhood  of  the  temple  as  the  situation  in 
which  the  pressure  of  the  twist  ia  required,  the  bandage  shonld 
■be  nnrolled  for  about  a  foot,  and  the  end  held  \a  the  left 
hand,  which  is  kept  close  to  the  temple.  The  roller  is  then 
carried  ronnd  the  forehead  and  occiput,  ao  that  it  comes  back 
to  the  unrolled  end  at  the  wound.  The  roller  is  then  twisted 
round  sharply  as  shewn  in  the  figure,  and  is  carried  down 
below  the  chin  and  round  to  the  TOrtex.  On  coming  to  Uie 
temple  again  the  same  twist  ia  made,  and  the  roller  ia  once  more 
passed  round  horizontally ;  when  sufficient  pressure  is  obtained 
the  bandage  is  fixed  by  knotting  the  two  ends  together. 

In  discuaang  the  treatment  of  fractures  of  the  lower  jaw,  the  Fonr-utbd 
fouT'taiUd  bandage   will   be  again    referred    to,   but  it  may ''•'"'•*•■ 
ptiperly  be  described  here.      It  is  a  very   useful  pattern  and 
•erres  for  the  attachment  of  dressings  in  wounds  about  the  chin 
orfaoe,  as  well  as  for  fractures.      For  the  bandage  (Pig.  61), 
a  piece    of  ahirting  fboi  cnr  five  inches  wide  and  two  feet 
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long  is  required.     It  is  then  doubled    on    itself    and   torn 
down,  until  a  piece  four  inches  long  only  is  left  undivided  in 


Fio.  61. — Four-tailed  Bandage  /or  Jaw,  with  Cheat  Bandage. 
the  middle.     lu  the  middle  of  this  a  slit  two  inches  long  is 
generally  cut,  in  which  the  point  of  the  chin  is  inserted,  bnt  it 
is  often  omitted,  and  we  think  wisely. 

The  middle  of  Ac  undivided  part  is  placed  over  the  chin,  and 
the  under  pair  of  the  fonr  tails,  made  by  teaniig  the  bandage, 
are  then  brought  np  over  the  side  of  the  face  in  a  line  with  the 
masseter  moscle,  and  loosely  knotted  or  held  half  an  inch  in  front 
of  the  vertex  of  the  ekulL  These  pass  underneath  the  other  pair, 
which  are  brought  round  to  just  beneath  the  occipital  protuber- 
uice,  and  firmly  tied  together  with  a  reef  knot  The  first  pair 
on  the  vertex  are  then  tied  with  sufficient  firmness  to  fix  the 
lower  jaw  against  the  upper  one  ;  and  finally  the  vertical  part 
is  kept  from  slipping  forwards,  and  the  horizontal  from  slipping 
downwards,  by  tying  the  four  tails  together  (not  shewn  in  the 
figure).  In  adjusting  this  bandage  it  is  necessary  to  see  that 
the  length  of  the  undivided  part  fits  the  jaw  to  which  it  has  to 
be  applied,  and  this  can  only  be  done  by  trying  it  on  before  it  is 
finally  fixed. 
<  The  tingle  T  bandage  (Fig.  61a)  is  most  fi^nently  used  for 
fixing   dressings  to   the   perinteutn.     Its  application   there  is 
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ample  raongh.      The  horizoDtal  put  being  fixed  roand  the 


d 


PiQ.  6U.—SingU  T  Bandage. 
waist,  the  other  end  is  brought  ronnd  between  the  legs  «nd 
&Bt«Ded  in  front 

The  bandage  can  also  be  applied  to  the  head  or  elsewhere. 
For  the  perinienm  a  good  avenge  size  is  five  feet  for  the 
horiiontal  piece  and  three  feet  for  the  vortical,  and  it  should  be 
about  tiiree  inches  wide. 

For  the  perinioum,  a  better  pattern  than  the  ample  T  is  the  Tba  donbla 
"(iiwMp  T"  cmnplete  (Hg.  63)  or  incomplete  (Kg-  62).     The  ^»^^*V- 


St-Trjti 


W      m 


n$  ioMe  T  UKompUte.  Tke  doubU  T  complete. 

Fios.  62  &  63. 

latter  is  made  from  the  simple  one  hy  tearing  the  perpendicular 

portion  into  two  tails  except  for  five  inches  behind.    By  using 

eitiut  (rf  tfaesa  bandages  the   awkwardness  of  bringing  -op  the 
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single  vertical  piece  in  the  middle  line  in  front  is  avoided.  The 
double  or  the  T  is  also  a  very  good  bandage  to  apply  to  the  head, 
to  retain  dressings.    If  used  for  the  head  the  two  vertical  strips 


Fig.  64. — Thuhle  T  allied  to  Nose. 

should  be  two  feet  long,  and  the  vertical  one  about  a  yaxA 
and  a  half,  to  allow  of  its  going  round  the  head  twice  or 
thrice.  The  width  should  be  three-quarters  of  an  inch.  Far 
the  nose  a  good  bandage  is  the  double  T  applied  as  in 
Fig.  64,  or  the  simple  T  with  a  slip  in  the  vertical  part  of  the 
requisite  size  to  partly  admit  the  nasal  prominence ;  while  if 
in  addition  a  slit  is  made  in  the  middle  of  the  horizontal  part 
of  either  the  single  or  double  T  for  the  mouth,  it  becomes  a 
good  bandage  for  application  of  dressings  to  the  lips  (Fig.  65). 


Fig.  65. — Double  T  bandage  for  the  Nose  and  Mouth. 

L*"^^ '"""  '^^  ^^®  ^'  ^^^^^®  T,  or  a  T  with  a  small  triangular  piece 
inserted  on  one  side  of  the  junction  of  the  vertical  and 
horizontal  portions  makes*  a  good  bandage  for  the  ear,  and  other 
modifications  may  easily  be  imagined. 
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Of  KaoTs. 


Among  tlie  smaller  aecomplishments  of  the  complete  snigeon  The  prinolp 
mast  be  reckoned  the  art  of  making  a  "reef,"  "  bow,"  or  "bUi*-  Wndiofknc 
knot,"  or  a  "  clove-hitch,"  neatlj,  qnicklj  and  firmlj.  The 
importance  of  this  need  not  be  insisted  on,  for  clearly  in  sorgery 
very  literally  and  very  often  it  happens  that  life  hangs  on  a 
thread,  and  the  resolta  may  be  disaatrons  if  this  be  insecare. 
But  we  believe  that  to  describe  in  words  the  actnal  movements 
of  tiie  fingen  in  making  these  knots  would  be  only  waste  of 
time.  This  ie  a  knowledge  which  each  student  must  acquire 
for  himself  by  practice  after  he  has  been  shewn  personally  how 
to  do  it 

In  Fig.  65a  the  left  hand  cut  ahewB  a  bandage  tied  u  aThorMfka 


Via.  G5A.~Be^,  Granny,  and  Gtne-Utck  Knott, 
reef-htot;  the  right  band  one  in  a  granny,  and  the  middle  ones 
in  a  ekvt-kUeh,  which  in  the  lower  is  half  made,  and  in  the 
nppw  is  shewn  completed,  by  placing  the  loop  A  in  front  of  loop 
fi.  Where  firmness  a  wanted,  aa  for  the  ligature  of  a  vessel, 
and  for  all  ordinary  purposes,  the  r«^  is  the  knot  for  surgeons 
to  nse— the  granny,  never — and  the  dreeser  must  go  on  prac- 
tising the  mancenvrea  until  his  fingers  acquire  a  perfect  auto- 
matic skill,  10  that  he  never  has  to  think  of  their  individual 


hitch. 
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movements,  and  until,  under  no  circumstances,  can  they  make  a 
Tlie  dove*  granny  by  mistake.  The  clove-hitch  is  very  useful  wheii  a  pull 
upon  any  part  is  required  ;  as  for  example  in  dislocations  of  the 
shoulder,  when  a  jack  towel  is  fastened  by  this  knot  round  the 
arm.  Its  great  advantage  is  that  it  gets  tighter  the  more  it 
is  pulled  upon,  and  yet  can  be  loosed  in  a  moment.  There 
are  one  or  two  ways  of  making  it,  all  practically  coming  to  the 
same  thing,  but  the  main  idea  and  purpose  of  the  knot  can  be 
gathered  from  the  figure. 

We  need  not  waste  time  or  space  in  discussing  the  virtues 
of  the  bow  or  half  bow,  while  other  knots  well  known  to  sailors 
or  builders  as  the  carrick  bend,  the  bowline,  weavers'  knot,  eta, 
are  not  used  in  surgery. 
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Of  ELAsnc  Bandaqbs,  Tbubses,  Etc 
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bandages  may  be  employed  simply  for  support,  or  for  Of  clMtlo 
some  more  definite  object,  as  the  absorption  of  fluid  or  ^'^^^^J^^ 
sabdoing  of  inflammation.  It  must  be  borne  in  mind  that 
continued  compression  will  surely  bring  about  wasting,  and  if  the 
circulation  be  interfered  with,  this  wasting  by  absorption  may  be 
very  great.  The  fact  is  sometimes  taken  advantage  of  in  surgery, 
as  when  an  elastic  ligature  is  used  to  cut  through  a  fistula  in 
a  dangerous  region  of  the  rectum,  but  it  may  also  through 
n^llect,  be  the  cause  of  surgical  disaster,  and  even  the  moderate 
compression  of  an  elastic  stocking  is  sometimes  found  to  be 
I»oductiye  of  mischief. 

The  indiarubber  bandages,  lately  brought  into  notice  by  Martin's 
Dr.  Martin,  mark  a  distinct  advance  in  the  treatment  of  several  ^^ 
morbid  conditions,  especially  those  due  to  impaired  venous 
circulation,  as  varicose  eczema,  or  ulcers  of  the  legs,  or  of 
(Ed^na  elsewhere.  They  are  used  also  in  the  treatment  of  more 
Active  inflammatory  swelling,  and  in  the  dressing  of  operation 
wounds,  as  for  example,  after  an  excision  of  the  breast  where 
it  is  desirable  to  make  a  firm  but  gentle  pressure  upon  the 
parts.  These  bandages  are  made  of  a  special  kind  of  rubber, 
and  are  of  tiie  lengths  and  widths  of  ordinary  rollers.  In 
laying  them,  the  limbs  should  always  be  raised  for  some 
time  previously.  These  bandages  are  put  on  in  the  same  way 
as  the  common  forms,  but  it  is  easier  to  apply  them  too  tightly 
than  the  reverse,  for  they  stretch  so  readily  that  the  amount 
of  compression  actually  exercised  is  apt  to  be  under  estimated. 
They  should  never  be  applied  directly  to  a  moist  eczematous 
sui&ce  or  to  an  ulcer.    Oil  speedily  rots  them.* 

*  A  Teiy  pleMsni  bat  an  ezpeniiTe  elastio  felt  bandai^  ii  made  by  Ewen, 
of  Jermyn  Street,  which  InlfiUa  in  many  ways  the  object  of  the  indiambber 
hmdage,  and  has  the  adTantagee  of  a  wooUen  stofif.  The  bandages  doe  mot, 
however,  wear  well. 
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BUstic  Btock- 
Inga,  etc. 


WoTen  elaBtic  Lastly,  there  are  several  varieties  of  woven  bandages  which  are 
^^^*  more  or  less  elastic,  and  may  be  used  for  the  purpose  above 
mentioned  fairly  satisfactorily.  All  these  may  be  applied  as 
simple  spirals  without  reverses. 

For  the  purpose  of  supporting  varicose  veins,  joints  weakened 
as  the  result  of  sprains  or  fractures  in  their  neighbourhood,  etc., 
various  forms  of  woven  stockings,  knee-caps,  etc.,  are  made  in  silk 
or  cotton,  and  may  often  be  very  usefully  employed.  The  draw- 
back to  their  continuous  use  is  their  tendencyix)  waste  the  muscles, 
and  to  hamper  the  free  play  of  the  joints.  They  should  not 
therefore  be  prescribed  haphazard  or  as  a  routine  treatment. 

The  following  are  the  measurements  to  be  taken  at  points 
corresponding  to  the  letters  given  here  and  in  the  acc(»npanying 
diagram  (Fig.  66)  for  the  principal  forms  of  elastic  supports  : — 

For  Anklets,  the  circumferences  ait  A,  B,  and  o  ;  for  Stockings, 
the  circumferences  at  a,  b,  o,  d,  and  s,  and  the  length  from  b 
to  E ;  for  Knee-caps,  the  circumferences  at  e  and  F,  also  that 
round  the  centre  of  the  knee  ;  for  Thigh-pieces,  the  circumfer- 
ences at  F  and  G,  and  the  length  required ;  for  Belts,  the  circum- 
ferences at  H  and  k,  and  the  depth  required  in  front  and  behind ; 
for  Wristlets,  the  circumferences  at  L  and  M. 

Of  suspensory  bandages  there  are  several  patterns  in  silk  and 
cotton,  and  no  directions  as  to  their  choice  are  necessary,  further 
than  that  care  should  be  taken  that  they  fit,  and  that  there  is  no 
chafing  between  the  scrotum  and  the  groins. 

They  are  firequently  worn  by  people  who  do  not  require  them 
in  the  least,  but  are  useful  in  case  of  simple  laxity  of  the  dartos 
tissues,  so  common  in  hot  weather,  in  slight  cases  of  varicocele, 
and  should  be  worn  in  all  cases  where  hydrocele  is  present, 
to  prevent  the  unpleasant  dragging  of  the  distended  tunica 
vaginalis.  They  also  certainly  prevent  the  sac  from  filling  as 
quickly  as  it  otherwise  would  do. 

In  London,  and  probably  elsewhere,  a  bad  habit  prevails  among 
labouring  men  of  wearing  a  broad  webbing  belt,  stiffened  witii 
steel  or  whalebone,  around  the  abdomen,  with  some  hazy  idea 
that  they  thereby  save  the  muscles  of  the  back.  Of  course,  any 
result  in  this  direction  must  be  a  weakening,  by  impeding  free 
muscular  play,  but  these  belts  are,  in  addition,  very  important 
agents  in  the  causation  of  hernia,  by  concentrating  the  outward 


StupeoBory 
bftoidAflres. 


Abdominal 
belts. 


?ia.  66. — Figure  Stowing  the  ciit/Pattemt  qf  EUut'tc  SloeUngs, 
Selit,  etc.    (Fn>in  Wright's  Catalogue). 
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TniBses. 


The  differeni 
kinds  of. 


Ordiiuury 


pressure  of  the  contents  of  the  abdomen  upon  the  weak  places  in  its 
walls,  namely  upon  the  femoral  and  inguinal  apertures.  Where, 
however,  the  abdominal  walls  are  lax  and  pendulous,  especially 
in  fat  women,  a  well  made  abdominal  belt  is  often  necessary,  and 
is  far  better  than  any  form  of  stays.  In  fitting  the  belt,  the  points 
to  be  attended  to  are  that  it  should  be  so  applied  that  the  line  of 
support  is  upwards,  not  directly  inwards,  and  th&t  some  elastic 
material  forms  a  part  of  the  belt,  so  that  there  is  nowhere  a  rigid 
constriction.    The  belts  should  always  be  laced,  not  buckled. 

This  will  be  a  convenient  place  to  speak  of  the  very  important 
surgical  appliances — trusses,  which  eveiy  student  should  know  how 
to  measure  for  and  apply ;  for  while  a  well  fitting  truss  should  in 
most  cases  absolutely  remedy  the  inconveniences  and  dangers  of 
a  rupture,  a  badly  fitting  or  a  badly  adjusted  one  is  a  positive 
risk  to  the  wearer. 

Broadly  speaking,  a  truss  is  a  pad  connected  with  a  spring,  by 
means  of  which  an  aperture  or  weak  place  in  the  abdominal  walls 
or  elsewhere  is  rendered  as  strong  as  the  rest,  or  by  which  (as  in 
cases  of  irreducible  scrotal  rupture)  a  portion  of  the  contents  which 
have  protruded  may  be  supported  and  guarded  from  injury. 

They  may  be  divided  into  ordinary  and  special  forms.  The 
ordinaiy  forms  of  trusses  are  inguinal,  femoral  and  umbilical, 
and  the  two  former  may  be  double  or  singia  The  special  forms 
may  be  scrotal,  obturator,  vaginal,  etc. 

0/ inguinal  and  femoral  trusses  there  are  a  great  number  of 
patterns,  the  principal  differences  being  either  in  the  pad,  which 
may  be  stuffed,  or  filled  with  air,  or  arranged  as  a  spring  cushion ; 
or  in  the  shape  and  strength  of  the  spring.  They  ahnost  all,  how- 
ever, essentially  consist  of  a  steel  spring  which  encircles  the 
pelvis,  terminating  at  one  or  both  extremities  in  a  pad,  of  a 
shape  and  direction  which  allows  it  to  lie  and  press  upon  a  point 
immediately  over  the  internal  femoral  or  inguinal  rings.  There 
is  also  generally  a  strap  (or  more  than  one)  which,  passing 
between  the  legs,  and  attached  before  and  behind,  is  for  the 
purpose  of  preventing  the  encircling  belt  firom  slipping  taip  on 
to  the  abdomen.  * 


*  These  ttn^  are,  howerer,  not  generally 


and  for  this 


as  weU  as  because  of  thdr  sapeiior  ligiiteesB,  we  prefer  Cole's 
to  aU  others. 
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Figs.  67,  68  and  69  will  give  a  sufficient  idea  of  some  forms 
of  trusses  without  further  description. 


Fia.  ^1.— Single 
Inguinal  Truss. 


Fio.  es,— Double      Fig.  Qd,— Truss  for 
Truss.  large  Scrotal  ttupture. 


In  selecting  a  truss,  in  the  first  place,  care   must  be  taken  ^**J°J?  ^ 
that  the  pad  is  comfortable,  and  of  the  proper  size  and  shape 
to  fulfil  its  purpose ;  it  will  vary  with  the  size  of  the  aperture. 
Next,  the  direction  of  its  pressure  must  be  carefully  attended 
to.      In  femoral  hemisB  it  should  be  backwards   and   slightly 
upwards ;  in  inguinal  hemise  somewhat  outwards  as  well,  except 
in  old  cases  where  the  canal  proper  has  ceased  to  exist,  and 
when  the  pressure  must  be  almost  directly  backwards.     Lastly, 
the  spring  must  be  as  light  as  possible,  must  grasp  the  pelvis, 
and  must  be  just  strong  enough  to  restrain  the  hernia  under 
the  stress  of  a  vigorous  cough.     Ill  effects  will  certainly  result 
if  the  spring  is  stronger  than  this,  for  the  constant  pressure  of 
the  pad  will  enlarge  the  aperture  by  producing  absorption  of 
the  tissues  about  it. 

As  a  rule  trusses  should  not  be  worn  at  night,  and  care 
should  be  taken,  especially  in  children,  and  during  warm 
weather,  that  the  skin  does  not  become  chafed.  This  may  be 
avoided  by  the  use  of  zinc  oxide,  or  violet  powder,  or  Fuller's 
earth,  and  by  covering  the  leather  round  the  spring  with  lint,  or 
old  or  burnt,  rag. 

The  question  of  fitting  trusses  on  very  young  infants  is  often  a  Trasfieb  for 
difficult  one  to  decide.  Undoubtedly  some  infants  badly  ruptured 
are  too  weakly  to  bear  even  the  moderate  pressure  of  a  truss, 
but  we  believe  that  if  the  instrument  be  light,  and  properly 
fitting,  this  will  be  very  rarely  the  case,  and  it  should  be  borne 
in  mind  that  in  infants  a  good  truss  is  frequently  a  means  of 
cure.  The  rule  therefore  should  be  that,  in  the  absence  of 
q)ecial  reasons  to  the  contrary,  at  no  age  is  a  truss  contra- 
indicated,   though  undoubtedly  in   newly   bom  children  great 


inf&nts. 
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trusses. 


For  partially 

descended 

testis. 


care  will  have  to  be  taken  to  prevent  chafing,  in  consequence 
of  their  incontinent  habits.  * 

Two  great  predisposing  causes  of  rupture  in  infants  may  here 
be  mentioned  in  passing.  One  is  the  foolish  habit  of  sewing  a 
tight  abdominal  "  binder "  round  the  unfortunate  baby ;  the 
other  is  the  frequent  occurrence  of  ph3rmosis.  It  will  often  be 
found  that  a  rupture  will  undergo  spontaneous  cure  after  circum- 
cision, and  though  on  this  account  the  application  of  the  truss 
should  not  be  postponed,  still  the  operation,  always  advisable  in 
ph3anosis,  or  when  the  foreskin  is  long,  becomes  all  the  more 
urgent  when  the  child  is  ruptured. 

Though  it  may  seem  superfluous,  it  will  be  found  not 
infrequently  necessary  to  caution  mothers  against  putting  on  a 
truss  over  the  neck  of  a  rupture  when  it  is  down,  instead  of 
returning  it  first. 

In  cases  of  rupture,  where  the  hernia  is  very  large,  and 
descends  through  a  large  aperture  into  the  scrotum,  a  truss  with 
a  specially  made  supporting  pad  will  have  to  be  employed 
(see  Fig.  69).  The  exact  shape  and  durection  of  the  pad  will 
vary  in  each  case,  and  the  truss  has  to  be  made  much  stronger 
than  for  ordinary  ruptures.  Further,  it  will  often  be  found  that 
the  rupture  is  not  returnable,  in  part  or  altogether.  In  this 
case  a  cup-shaped  pad  must  be  fashioned  for  its  support. 

When  the  undescended  testis  has  never  entered  the  inguinal 
canal  at  all,  no  measures  need  be  taken,  but  when,  as  often 
happens,  it  lies  in  the  course  of  the  canal,  it  will  there  be  very 
liable  to  injury  and  consequent  inflammation,  unless  some 
hollowed  pad  be  placed  over  it  for  its  protection.  This, 
though  not  a  truss  proper,  is  fashioned  like  one,  and  will 
have  to  be  specially  made. 

In  other  cases  the  testis  is  generally  in  the  abdominal  cavity, 
but  sometimes  becomes  engaged  in  the  internal  ring,  giving  rise 
to  pain,  or  to  the  more  acute  sjrmptoms  of  strangulation.     In 


*  The  trasses  for  infants  should  either  be  "  Coles  **  or  some  similar  light 
pattern,  covered  all  over  with  indiambber,  or  of  a  kind  which  has  been  recently 
iutroduoed,  in  which  a  flexible  indiambber  belt  (no  spring)  goes  round  the 
pelvis,  and  is  connected  with  an  air  pad,  of  which,  though  there  are  different 
shapes,  the  most  convenient  form  is  an  horse-shoe,  which  acts  as  a  pad  for 
both  sides. 


OF  ELASnC  BA5DAQBS,  TRUSSES,  ETO.  HI 

these  cases  it  is  generally  advisable  to  treat  this  hernia  of  the 
testis*  like  an  ordinary  inguinal  hernia,  and  to  keep  it  up 
with  a  truss  out  of  harm's  way. 

In  the  female,  too,  hernia  of  the  ovary,  not  uncommon  in 
childhood,  requires  a  light  inguinal  truss. 

UmbUieal  hernia  in  infants  is  extremely  common,  in  children  it  UmbOiad 
is  often  met  with,  and  in  adults,  especially  in  corpulent  women,  it  °®"*^* 
is  not  infrequent.     In  the  latter,  however,  it  is  more  common  to 
find  the  bowel  coming  through  a  little  to  one  side  of  the  true 
umbilicus,  from  obvious  anatomical  reasons. 

In  children  this  condition  can  usually  be  cured  readily  enough 
by  wearing  a  spring  truss,  or  what  is  much  more  common,  a  belt 
with  a  pad  in  front. 

A  better  way  of  treating  this  affection  in  infants,  however,  is 
to  fix  a  small  pad  made  of  a  piece  of  cork,  covered  with  lint,  over 
the  navel  with  pieces  of  strapping. 

Umbilical  herniw  in  adults  should  always  be  supi>orted  by  a 
truss,  for  though  their  aperture  is  generally  large,  they  are  as 
liable  as  others  to  become  strangulated,  and  the  mortality  after 
herniotomy  for  this  condition  is  very  high ;  why  this  is  so,  is 
not  at  all  dear. 

The  rarer  kinds  of  hernias,  such  as  the  ventral,  obturator,  etc., 
will  require  special  trusses  to  be  made  for  them,  on  the  same 
principle  as  the  more  regular  forms. 

One  unusual  form  may  be  mentioned,  as  requiring  a  truss  of  a 
different  kind,  namely,  the  protrusion  into  the  vagina,  of  the  walls 
of  the  vesico  vaginal pouch.\  In  this  hernia  there  is  generally  no 
definite  sac ;  it  occurs  in  childhood,  and  tends  generally  to  get 
well  of  itself,  but  if  support  is  required  it  must  be  given  as  in 
prolapsus  ani,  by  a  pad  in  the  vagina,  attached  to  a  perineal  strap 
fiistened  to  the  middle  of  a  belt  behind,  and  ending  in  two  straps 
in  front,  which  pass  along  the  folds  of  the  groins  on  either  side, 
to  opposite  the  iliac  spines. 

*  TtdM  oondition  moft  not  be  oonfoanded  with  the  "  hemU  testis,"  caused 
by  the  protrusioii  of  %  fnngmtiiig  ulceration  of  the  glandular  substance  of  the 
tertia,  through  the  tunica  albuginea  and  scrotal  walla. 


t  This  condition  Udewribed  and  drawn  in  Holmes's  "Diseases  of  Children, 
pu  660. 
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Measiirements  The  only  measurements  necessary  for  the  common  kinds  of 
inguinal,  femoral  and  umbilical  hernias,  are  the  circumference  of 
the  abdomen  at  the  umbilicus  for  the  latter,  and  of  the  pelvis 
just  below  the  iliac  crest  and  over  the  pubic  sjrmphysis,  for  the 
two  former. 

It  may  finally  be  mentioned  that  in  cases  of  spina  bifida,  or 
meningocele,  which  are  indeed  hernias,  some  form  of  truss,  or 
support  and  compress  combined,  is  sometimes  indicated. 
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CHAPTER   X. 


Of  the  Use  of  Adhesive  Steappino. 

The  use  of  this  material  in  surgical  dressing,  for  the  purposes  Adhad?* 

of  mechanical  support  is  steadily  increasing,  and  the  number  of  "^'•PP^' 

medicated  plaisters  is  being  almost  daily  added  to.     Of  these 

latter  very  little  need  be  said,  for  with  few  exceptions,  their  value 

is  still  undecided.    One  or  two  however,  are  certainly  of  great 

service  in  appropriate  cases. 

The  ordinary  adhesive  strapping,  diachylon  or  lead  plaister 

(emplastrum  plumbi)  is  the  form  which  is  still  in  most  general 

use,  and  unless  it  is  otherwise  mentioned,  must  be  understood  to 

be  the  material  employed.     It  is  sometimes  spread  on  paper,  On  linen. 

when  it  is  almost  useless,  but  is  generally  laid  on  linens  of  var3ring 

fineness,  or  upon  leather.     No  good  purpose  is  served  by  using  a 

fine  linen,  and  the  best  strapping  for  all  ordinary  occasions  is 

what  is  known  as  '*  Leslie's  Hospital  quality,"  sold  in  rolls  eight 

inches  wide. 

Other  kinds  of  plaister  as  well  as  this  are  often  spread  upon  On  leather. 

chamois  leather,    or  on  white  basil,  and,  as  will  be  mentioned 

directly,  leather  should  generally  be  employed  when  pressure  is 

required,   as  in  strapping  an  inflamed  joint,  by  reason  of  its 

stretching  powers. 

Recently,  a  very  useful  form  of  strapping,  the  basis  of  which  is 

mdiambber,  has  been  introduced,  namely,  Seabury  and  Johnson's 

rubber  adhesive  plaister.    Its  advantage  is  that  no  heating  is  Rubber 

required.    The  adhesive  surface  is  protected  by  a  layer  of  coarse  ■"^PP*"^^- 

muslin  until  it  is  used.    It  will  probably  soon  supersede  the  old 

lead  plaister. 

Another  very  good  kind,  for  small  surfaces,  is  the  isinglass  UinglaM 

plaister,  made  by  painting  thin  silk  with   that  material,      it  pl»»*«fi  •*«• 

requires  wetting  only,  and  in  cases  where  moisture  is  absent,  is  a 

very  cleanly  fomu 

For  clean  cut  wounds  about  the  face,  etc.,  or  in  ophthalmic 
I 
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surgery,  twd  id  other  cases  where  great  nicety  is  required,  the 
old  court  plaister  or  gold-beaters  skin  (a  thin  film  of  collodion)  is 
generally  used. 

No  detailed  description  is  required  of  the  ways  in  which 
strapping  may  be  cut  into  strips,  and  used  to  fasten  splints  or 
,  dreasings.  But  the  warning  given  so  eloquently  by  Sir  James 
Paget  *  may  well  be  borne  in  mind  whenever  this  rigid  material 
is  being  used.  Such  a  disaster,  as  he  in  his  lecture  describes, 
can  hardly  occur  if  the  plaister  is  spread  on  any  kind  of  leather  ; 
but  this,  from  ecouomical  reasons,  will  not  generally  be  the  case, 
and  it  may  be  taken  as  a  rnle  to  be  followed  almost  inrariably 
that  strapping  should  be  put  on  either  spirally,  or  obliquely  so  as 
to  form  the  half  of  an  8. 

If  strapping  is  to  be  applied  round  a  limb,  it  should  be 
cut  in  stripe  and  put  on  bo  as  to  secure  an  even,  steady 
pull  &om  both  ends,  otherwise  the  skin  may  be  painfully 
wrinkled.  It  should  always  be  thoroughly  wanned  before 
application,  for  which  purpose  cylindrical  hot  water  tins  are 
generally  used,  or  some  gas  apparatus.  Sometimes  strapping 
is  softened  by  dipping  for  a  moment  in  very  hot  water,  this  makes 
it  more  pliable,  but  much  less  adhesive. 

When  the  strapping  is  wanted  to  accurately  adjust  or  support 
the  edges  of  wounds,  of  amputation  flaps  or  the  like,  the  strips 
should  never  be  stuck  first  on  one  side  and  then  pulled  over  to 
the  other,  or  "cockling"  will  certainly  occur,  but  the  strips 
should  be  cut  in  pairs,  and  applied  as  in  Pig.  70,  or  on  some 


Fio.  TO. — Strappinff  applied  to  close  a  umind  accuratdff. 
•  "  Clinkal  LMtOTM,*  p.  00.     Thi  Cklunitias  of  Sotko?. 
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similar  plan.  One  strip  is  placed  on  one  side  of  the  wound  and 
the  other  on  the  other;  the  middle  parts  are  slipped  the  one 
within  the  other,  and  then  an  even  regular  pull  can  be  made 
sunultaneously  on  both  sides. 

Some  special  eases  in  which  strapping  is  a  common  plan  of  2^JS!S^ 
treatment  will  here  be  shortly  described.  of  ftmppinff 

The  case  of  fractured  ribs  will  be  aflterwards  mentioned.    Not  Cbwt 
only  in  fracture,  but  where  the  thoracic  walls  have  been  badly 
bruised  it  is  often  desirable  to  place  them  as  completely  at  rest 
as  possible.     This  may  be  done  very  effectually  by  strapping 
them  as  if  they  had  actually  been  broken.  (See  broken  ribs,) 

Enlarged  phalangeal  joints  may  often  be  strapped  with  common  Fingen. 
plaister  or  with  the  iodine  strapping  to  be  hereafter  mentioned. 
The  method  of  doing  this  is  the  same  as  for  the  larger  joints,  and 
does  not  require  a  separate  description. 

The  wrist,  either  for  a  simple  sprain  or  for  the  common  Wriit 
tenoHBynovitis  of  the  extensors  of  the  thumb  lying  over  it,  may 
be  strapped  with  strips  of  linen  or  leather  plaister  applied  in  tlie 
same  manner  as  for  the  knee,  Fig.  71 ;  or  a  single  piece  of  chamois 
leather  may  be  used  in  the  way  which  is  described  below. 

Every  dresser  should  know  how  to  strap  the  knee  joint  effi-  Tho  knee, 
ciently,  for  it  is  one  of  the  principle  methods  of  treatment  of 
chronic  derangement  of  this  articulation.    The  usual  plan  is  to 
apply  strips  of  the  plaister,  overlapping  each  other,  from  below, 
upwards,  in  half  loops  of  8,  until  the  whole  joint  is  covered. 


Pia  71. — Knee,  Strapped  (ordinary  way). 

This  may  be  done  well  with  the  plaister  spread  on  linen  or  hoUand 

if  great  care  be  exercised,  but  it  is  far  better  to  use  leather,  on 

account  of  its  superior  elasticity. 

A  better  way  of  strapping  this  joint  in  the  less  acute  forms  of 

its  disease*  is  one  which  is  little  known,  and  so  may  here  be 

described  in  detail 

If  the  plaister  be  spread  on  chamois  leather  it  will  be  found 
I  2 
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quite  easy  to  firmly  envelope  the  whole  joint  with  one  piece,  pro- 
vided the  adhesive  material  be  well  spread  and  well  warmed. 
The  piece  should  be  oblong,  and  large  enough  to  go  round  the 
knee  and  overlap  about  one  inch,  and  should  be  from  ten  to  four- 
teen inches  long.  After  warming  it  well,  the  centre  of  the  leather 
must  be  very  evenly  applied  to  the  skin  in  the  popliteal  space  ; 
one-half  of  it  must  then  be  drawn  over  the  inside  and  front  of 
the  knee,  with  force  enough  to  produce  the  pressure  required ; 
this  will  be  found  to  stretch  the  leather  sufficiently  to  bring  it 
well  over  the  front.  The  other  half  is  then  brought  quickly  and 
firmly  over  the  other  side.  If  the  leather  has  been  properly 
warmed,  it  will  stretch  so  as  to  overlap  for  nearly  three  inches, 
and  the  plaister  will  be  applied  so  closely  to  the  skin  that  it 
will  follow  every  wrinkle  in  it  when  ihe  knee  is  flexed,  and  yet  a 
firm,  even  compression  will  be  attained.     (Fig.  72.) 


Fig.  72. — Knee,  Strapped  with  one  piece  of  Chamois  Leather, 

tie  ankle.  The  ankle,  similarly,  may  be  strapped  either  by  narrow  strips 

on  linen  or  leather,  or  by  one  broad  piece  of  chamois,  the  middle 
of  which  is  applied  to  the  sole  of  the  foot,  and  the  two  ends 
brought  up  and  crossed  in  a  figure  of  8  over  the  front  of  the  foot, 
and  round  the  malleoli. 

le  breast.  Long  strips  of  linen  strapping  may  be  usefully  employed  to 

support,  and  to  a  certain  extent,  to  compress  an  enlarged  or 
inflamed  breast.  In  all  cases  they  should  overlap,  and  should  go 
from  below  upwards,  but,  as  a  general  rule,  this  kind  of  support 
can  be  much  more  easily  and  comfortably  maintained  by  the  use 
of  a  "  Martin's  "  rubber  bandage. 

iieteetu.  To  efficiently  strap  an  enlarged  testis  is  difficult,  unless  the 

organ  be  very  large.  The  art  however  must  be  acquired,  as  the 
compression  thus  produced  is  a  most  valuable  method  of  treatment 
in  cases  of  inflammatory  exudation.  The  look  of  a  properly- 
strapped  testis  may  be  gathered  from  Fig.  73,  but  it  is  always 
difficult  to  make  a  neat  job  of  it  Leather  should  always  be  used 
if  possible.    First  of  all^  the  testis  must  be  fixed  down  into  the 
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scrotom  by  «  long  strip  passed  round  and  round  ita  upper 
pert  Tba  body  of  the  gl&nd  may  tfaea  be  eompreaaed  by  ovei- 
l^tping  strips  put  on  circularly,  that  is,  horizontally,  from  below 
opwards,  or  Terdcally,  to  produce  the  same  appearance  as  in  the 
recnrrent  bandage  for  a  stump,  or  with  a  combination  of  these 
two  ways.  In  truth  nobody  ever  atnpa  two  testes  in  the  same 
way,  or  obeys  any  &xed  rules,  so  long  as  the  compressioD  is 
attained. 


Fio.  73. — Enlarged  TetticU — ttrapped. 

It  has  hitherto  been  assumed  that  the  strapping  has  been  Madlooad 
eaoptoyed  simply  for  the  purpose  of  mechanical  support,  or  of  P'*'*''^ 
compression.  But  frequeutly  the  adhesive  material  posseasee  in 
itself  (or  is  applied  orer  ointment  possessing)  medicinal  pro- 
perties. As  examples  of  these  special  plaistets  the  ampUutrum 
bdladomuB  and  E,  opii  are  frequently  nsed  for  their  anodyne 
pcDpertiea;  the  E.  hydrargyri  or  hydrarg  e.  ammoniaca  and 
B.potaarii  lodidi  for  promoting  absorption. 

As  stimulants,  the  E.  galbani  or  E.  picu  (poor  man's 
plaistar)  are  supposed  to  have  merits,  as  to  which  we  may  be 
allowed  to  be  a  little  sceptical,  while  the  use  of  the  milder 
outharides  pluster,  E.  etU^atMtu  explains  itself. 

lastly,  in  addition  to  the  soap  and  lead  preparation,  the 
tmpLutrum  feni  (E.  roboraus)  has  great  adhesive  power,  and 
is  therefore  often  applied  to  the  lumbar  region,  with  the  idea 
of  stnngihening  the  muscles  of  the  back. 
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Of  the  anodyne  preparations,  the  beUadanna  plaister  is  most 
used  for  the  purpose  of  allaying  pain  in  the  breast,  and  for 
arresting  the  lacteal  secretion,  but  it  is  a  good  anodyne  for 
general  nse. 

For  strapping  joints,  etc.,  the  E.  hydrarg,  0.  ammoniaco  will 
be  found  on  the  whole  to  be  the  most  useful. 

One  or  two  non-pharmacopoeal  preparations  should  not  be 
omitted.  The  first  is  the  well  known  "Alcock's"  porous 
plaister — a  very  good  preparation,  and  one  that  would  be  still 
better  if  it  were  at  all  elastic. 

Another  extremely  useful  strapping  is  the  iodine  plaister, 
prepared  by  Ewen,  of  Jermyn  Street.  * 

Another  preparation  said  to  be  useful  in  chronic  bronchitis, 
etc.,  is  the  galbanum  and  opium  plaister,  of  the  same  maker. 

American  chemists  have  recently  given  much  attention  to 

medicated  plaisters.    Their  virtues  as  set  forth  by  the  inventors 

may  be  gathered  from  the  catalogues  and  advertisements. 

trapping  oTer     One  of  the  most  effective  modes  of  treatment  of  enlarged 

1^^^        joints,  inflammatory  bursal  enlargements,  chronic  orchitis,  etc., 

nt,  etc.         is  to  cover  strips  of  lint  with   some  absorptive  ointment,  lay 

them  over  the  part  and  then  strap  it  up  firmly  with  soap  or  lead 

plaister.     The  ointments  most  commonly  used  are  the  various 

mercurial  ones,  all  the  iodine,  iodide  of  lead,  and  iodide  of 

potassium   preparations,  but  especially  the  camphorated  mer- 

oott*i  curial  ointment,  the  well  known  Scotfs  dressing^    It  is  some- 

'^^'""sr         times   spread   upon   leather,    but   this   is  a   mistaka      The 

strapping,   with  the  ointment  beneath  it,   should   be  left  on 

until  the  latter  is  absorbed,  or  until  the  parts  below   have 

shrunk  so  as  to  make  it  loose ;  it  may  then  be  re-applied  if 

necessary,  t 

*  This,  when  ipread  on  ohamoU  leather,  and  i^Ued  in  the  way  already 
deecribed,  forms  the  moat  satisfaotory  strapping  for  enlarged  joints  which  we 
hare  yet  met  with.    It  should  be  freshly  prepared  or  kept  in  a  tin  case. 

f  So  caUed  from  the  name  of  the  Surgeon  who  introduced  it.  Fide  "Soott 
on  the  tieatment  of  Diseases  of  the  Joints,  etc."    London,  1857. 

t  The  subject  of  blistering  plaisters,  fluids,  etc,  wiU  be  discussed  later. 
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CHAPTER  XL 


Of  Splikts — Considbbsd  Gbnerallt. 

DefifiUion.    A  gplint  is  a  cofUrivanes  or  apparatus  mads  <{/  Of  tplinta,  • 
same  material  possessing  absolute,  or  relative  rigidity,  which,  when 
attached  to  some  part  qf  the  body  increases  its  natural  stiffness 
or  remedies  undue  mobility,  caused  by  disease  or  if\jury. 

It  will  be  seen  therefore  that  the  subject  of  the  application  of 
splints  is  a  very  wide  one,  and  even  a  simple  list  of  the  yarious 
arrangements  devised  by  surgeons  from  time  to  time,  to  fulfil  the 
requirements  of  disease  or  injury,  would  be  a  catalogue  as  long  as 
it  would  be  useless  and  wearisome.  We  propose  in  the  first  place 
to  give  only  a  general  description  of  the  principal  methods  of 
q>linting,  and  of  the  common  forms  of  splints,  postponing  a  more 
exact  account  of  many  of  them  until  the  various  fractures  and 
injuries  which  require  their  employment  come  to  be  discussed. 

In  many  parts  of  the  body,  an  uninjured  bone  in  the  neighbour-  Natona 
hood  of  one  that  is  broken,  will  often  serve  to  keep  the  fragments  "P^^ 
of  the  latter  in  their  place,  and  in  other  parts  the  attachment  of 
ligaments  etc.  will  serve  the  same  purpose,  llius,  in  fractures  of 
the  fibula,  the  tibia,  if  unbroken  will  make  a  very  efficient  splint 
for  it.  The  same  may  be  said  of  the  ribs,  where  the  muscles  and 
ligaments,  which  form,  with  them,  the  cage  of  the  thorax,  very 
often  prevent  serious  displacement 

A  fractured  lower  jaw,  again,  may  often  be  kept  in  good  position, 
by  keeping  the  fitigments  close  against  the  upper  jaw,  and  many 
other  instances  might  be  adduced. 

There  is  hardly  a  limit  to  the  number  of  the  materials  which  Improvit«d 
may  be  pressed  into  the  service  of  the  surgeon,  to  form  splints  in 
the  first  instance,  in  cases  of  fracture  or  of  some  other  injury. 

The  usefulness  of  cardboard,  book-covers,  newBi)apers,  fire- 
wood, and  many  other  things  familiar  in  daily  life,  will  be  men- 
tioned in  this  connection  under  the  heading  of  "  Immediate 
treatment  of  Fractures."  But  the  list  is  only  limited  by  the 
ingenuity  of  the  surgeon  concerned. 
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Sorgioal  It  will  be  Convenient  here  to  give  &  short  classification  of  the 

Sjferent    "^  splinta  and  splint  materials  wliich  are  recognised  as  belonging  to 
kiiidK  the  surgical  armament. 

Surgical  RpHnts  may  be  divided  into  those  of  some  fixed  form 

and  shape,  and  of  some  rigid  material,  as  wood  or  iron,  to  which 

the  tnink  or  limbs  may  be  attached  by  bandages  or  strapping; 

and  those  which  are  capable  of  being  moulded  to  injured  or 

diseased  parts,  to  give  tliem  the  needful  supjiort  or  to  remedy 

deformity.     All  of  these  latter  possess  the  progierty  of  being  soft 

when  applied,  and  then  of  setting  or  hardening. 

B!){id  ■plinto.       These  are  for  the  most  jiart  of  wood  or  iron,  though  other 

materials,  such  as  vulcanite,  etc.,  are  sometimes  used.    They  may 

be  Bub-divided  into  those  of  a  sunple,  and  of  a  complicated  form. 

Simple  Plain  wooden  iplints  are  tlie  simplest  of  all,  and  will  need 

MuT^^cr'™''  ^"'''^  description.     In  most  cases  they  are  simply  pieces  of  white 

fonns.  pine,  of  various  lengths  attd  breadths,  planed,  and  with  the  edges 

rounded  off.     They  are  used  for  fractures  of  the  limbs,  or  to 

prevent  tiexiou  of  joints,  as  in  the  common  "  back  splint "  of  the 

knee,  etc.     Not  infrequently  they  ure  made  of  strips  of  wood 

lined  with  canvas,  on  the  plan  of  the  kettle-holder  splinting,  to 

be  presently  mentioned,  and    other  materials,   such    as    rattan 

cane,  etc.,  have  been  used  from  time  to  time,     The  pistol  shaped 

splint  is  again  au  example  of  a  simple  wooden  splint,  the  use 

of  which  will  be  explained,   with  other  forms,   in  considering 

Cclles'  fracture,  and  similarly,  the  use  of  Cline's,  of  Liston's,  etc., 

will  be  described  in  relation  to  the  conditions  they  are  devised 

to  remedy. 

Aogaiar  Auyular  spUiila  (Pigs,  74,  75.)  with  or  without  a  hinge  at  i 


Via.  "A.—  Wixxhn.  Angular  Splijit  with  Hinge. 
flbow,  are  very  useful  forms  in  various  injuries  of  the  arm,  and 
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I  other  fomu  of   wooden  ^ipaimtuB,  («.;.,  the  back  eplint 


Fia.  75.— fitnipb  Angular  ^int. 
tor  the  knee),  we  Ux  more  comforUble  if  they  are  somewhat 
hollowed  out,  a    proceeding    which   adds   but    little  to  their 


Of  the  more  complicated  Hpliata,  io  which  wood  ia  the  principal  compUx 
material  empUtyed,  the  chief  are  "Biyant'B"  for  the  excision  of*™™«p""t» 
the  hip,  fracture  of  the  thigh,  etc.     "  Qant's  "  for  the  treatmeat 
of  genu   valgum,  splints  fur  fractured  patella,  and  the  double 
inclined  plane,  all  these  will  be  noticed  in  their  place. 

It  is  often  necessary,  in  cases  of  compound  fracture,  or  afber  objaoti  ot 
excision  of  joints,  etc,  where  we  must  be  able  to  get  at  a  wound,  ^Jj^**** 
which  therefore  mast  not  be  covered  by  the  ttpliut;  to  make 
an  imterruptvm,  as  it  is  termed,   and  although   this  is  done 
in   iron    (Fig.  80)   as  well   as    in    wooden    splints,   it   is  far 
more  easy  in  the  latter,  as  Fig.  76.     In  making  such  a  splint 


Fia  76. — Iron  Back  Splint,  with   "Interrupted"  Wooden 

Side  Splint. 

it  is  best  to  choose  one  as  if  the  neceEsity  For  the  interruption  did 

not  exist,  and  then  to  saw  away  the  parts  required  to  be  removed, 

lifter  having  fastened  on  the  iron  supports,  as  shown  in  the  figure. 

Iran    epiintt    may   be  simple    or    more    or    less  compli-  iron  q 
cated,    among   the  fonner  may    be    mentioned    the  common 
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lingular  elbow  splint    (Fig.  77),   generally  having  &  binge  at 


Pid.  77. — TrVH  Angular  Splints,  with  an-angtments  for 
Pronation  and  Supination. 
the  elbow ;    tlie  simple     back   splint   fur  the  leg  and  thigh, 
with  a  f<.K)t    piece,    commonly    used    for    fractures  of  the  leg, 
generally  called  "  Neville's  si.)lint ; "  and  the  different  patterns  of 
that  very  useful  splint,  "  Mac  Intyre's  "  or  "  Liston'a"  (Fig.  78), 


Fig.  78.—31acInti/re'8  Splint. 
which  coDsists  of  a  moveable  foot  piece,  and  leg  and  thigh  pieces, 
with  a  joint  between  tliem,  and  witli  some  mechanical  arraoge- 
nient  of  screws  or  rack  and  pinion,  to  alter  the  angle  at  the  knee. 
These  can  also  generally  be  adjusted  for  limbs  of  different  lengths. 

All  teg  splints  for  fractures  ahould  be  furnished  with  cross 
pieces,  to  enable  the  limb  to  be  swung  from  a  cradle,  as  shewn  in 
Fig.  112. 

Tliere  are  numerous  patterns  of  splints  used  after  excision  of 
the  wrist,  elbow,  and  knee,  of  which  examples  are  giren  ia 
Figa.  76,  77  and  79. 

Splints  are  aW  made  of  tin  or  some  other  ttexible  metal  which 
can  be  readily  bent  into  any  required  shape.  These  are  often 
used  in  the  treatment  of  talij>e3.  (_q-v.) 
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Wovm  -wire  splints  an  alio  atill  naed  in  csms  of  fracture,  but 


Fia  aO.~-CIinei  Mttal  SplitU,  interrupted. 
not  M  oommonly  as  beretofore.     They  are  at  onco  liglit  and 
slivng. 

KettU-kald^  Splinting  is  made  by  attaching  long  tbin  strips  of  5|^.'''"*** 
wood  to  canras  or  leather  with  strong  glue.  It  is  made  in  Urge 
sheets,  and  splints  of  different  patterns  can  be  cut  or  sawn  out  of 
it.  Its  gnat  merit  lies  in  the  fact  that  it  is  fiezible  in  one 
diteetion  and  rigid  in  the  other.  It  is  especially  used  for 
fiviMnning  splints  which  can  partiaHy  encircle  a  limb,  as  in 
feacfcores  of  the  arm,  or  in  combination  with  a  back  splint  in 
broken  thighs. 

To  aroid  repetition,  a  few  general  directions  may  here  be  given  PtuUlog 
ae  to  the  ways  of  padding  aplinto  and  attaching  them,  but  thej'*''^ 
can  only  be  of  the  most  general  kind. 

An  splints,  before  they  are  applied,  should  be  padded,  to  avoid 
injury  of  the  Bofter  parts.  This  may  be  done  in  several  ways, 
and  with  different  materials.  Of  all  paddings,  however,  the  most 
elastic  and  convenient  is  tow,  properly  pulled  oat,  and  with  no 
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lumps  in  it    Soft  linen,  such  as  old  napkins,  etc,  makes  the 
best  covenng  for  the  tow. 

For  the  simple  forms  of  splints,  the  pads  should  be  made  like 
miniature  pillows,  and  either  sewn  on  with  a  lace  stitch  at  the 
back,  which  is  best,  or  fastened  with  bands  of  strapping  very 
smoothly  applied.  Pads  should  always  be  complete  cushions, 
not  layers  of  tow  laid  on  the  splint  and  covered.  (Fig.  81). 


Fia  81. 

Next  to  tow  as  a  stuffing  comes  cocoannt  fibre,  and  last  of  all 
cotton  wool,  which  is  very  apt  to  work  into  hard  lumps.  Very 
good  but  extravagant  pads  may  be  made  of  several  folds  of  lint 
or  other  stuf!'. 
OoToring  with  In  all  cases  where  moist  or  oily  dressings,  or  the  discharge 
'  from  wounds,  can  possibly  soil  the  pads,  they  should  be  covered 
with  some  form  of  oiled  silk  or  with  gutta-percha  tissue.  The 
former  must  be  sewn  on,  but  the  best  and  neatest  way  of 
fastening  the  latter  is  to  moisten  the  edges  with  a  piece  of  lint 
dipped  in  chloroform,  when  they  will  readily  adhere. 

Iron  splints  are  usually  perforated  for  the  sewing  on  of  the 
pads,  but  if  not  they  must  be  managed  like  the  wooden  ones. 
Before  padding  them  it  should  be  seen  that  the  metal  is  not 
exposed  by  the  wearing  off  of  the  lacquer,  or  the  cover  will  be 
iron-moulded. 
In  jointed  splints  the  pads  should  be  made  separately  for  each 
Importanoe  of  part,  and  especial  pains  must  be  taken  to  have  them  very  smooth 
tmootimeu.     ^^^  ^f  ^^  proper  thickness  where  they  have  to  protect  promin- 
ences of  bone,  such  as  the  trochanters  or  malleoli.      This  is 
particularly  true  of  the  heel,  under  which  the  pad  should  be  firm 
and  rather  thin,  while  the  tendo  Achillis  immediately  above  it 
should  be  well  supported  with  a  thicker  pad.     The  dresser  will 
be  fortunate  if  he  goes  through  his  time  in  the  wards  inthout 
having  one  of  those  surgical  disgraces  '*  a  sore  heel "  among  his 
cases ;  but  he  should  heavily  reproach  himself  if  he  be  not 
sufficiently  warned  by  that  single  exampla 
Too  much  pains  cannot  be  taken  to  select  perfectly  fitting  splints 
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and  such  as  are  in  good  condition.    They  should,  in  almost  all 

cases  be  a  little  wider  than  the  limb  for  which  they  are  chosen  ;  if 

ibis  be  attended  to,  partial  strangulation,  through  their  being  put 

on  too  tight,  is  almost  impossible.    With  regard  to  the  various  Atuchment 

methods  of  attachment  of  splints,  we  need  only  mention  here,  that  o^  •pUnta. 

strapping,  bandages,  and  buckled  straps  of  webbing  or  leather  are 

the  chief  agents  employed ;  any  one  or  all  combined,  may  be 

found  most  suitable,  in  each  particular  case.     In  bandaging  the 

same  rules  i^ply  as  have  been  already  given,  but  whatever  way 

of  attachment  is  selected,  it  should  if  possible  be  so  managed  that 

tiie  limb  can  be  examined  firom  time  to  time  without  disturbing 

the  whole  apparatus,  and  in  the  case  of  the  extremities,  at  least 

one  finger  or  toe  should  be  easily  got  at,  in  order  that  the  condition 

of  die  circulation  may  be  noted.    Lastly,  complaints  of  pain  or 

even  discomfort,  in  parts  covered  by  splints  should  never  be 

neglected,  or  thought  lightly  o£ 


Splints  Fashioned  out  of  Plastic  Materials. 

These  splints  fall  naturally  into  two  divisions  ;  in  the  first  are  Moulded 
placed  all  those  which  are  fashioned  accurately  to  the  part,  out  of  "P^^^ 
a  mass  or  a  sheet  of  material  which  can  be  moulded  when  softened, 
(generally  by  heat)  and  which  is  then  allowed  to  set.  The  second 
class  comprises  those  made  by  bandaging  the  part  to  be  splinted, 
with  rollers  saturated  with  a  material,  liquid  at  the  time  of  appli- 
cation, but  which  afterwards  hardens. 

Divigion  1.  In  this  division  are  included  splints  moulded  firom 
leatker,/eU,  gutta-percha,  cardboard,  etc.,  the  skilful  fashioning 
of  which  is  an  important  branch  of  mechanical  surgery. 

Far  too  often  money  is  thrown  away  with  very  unsatisfactory  Leather 
results,  through  the  mistaken  notion  that  the  making  of  these  "P^^ 
splints  is  either  below  the  surgeon's  or  dresser's  dignity,  or  above 
Ids  mechanical  powers.  We  have  no  hesitation  in  saying,  that 
as  a  rule,  a  leather  splint  for  such  a  case  as  a  chronic  enlargement 
of  the  knee,  or  a  fractured  patella,  will  be  more  efficient,  if  made 
by  one  who  understands  the  surgical  necessities  of  the  case,  than 
by  an  instrument  maker  who  must,  from  the  nature  of  his  trade, 
proceed  in  a  beaten  track,  and  according  to  a  fixed  pattern.  Some- 
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thing  of  finish  and  appearance  will  no  doubt  be  sacrificed,  but 
the  one  splint  will  do  its  work,  the  other,  very  often  indeed, 
will  not.  With  a  little  care  a  dresser  may  easily  turn  out  a  very 
good  looking  leather  splint,  without  giving  any  inordinate  time 
or  trouble  to  it.  The  best  leather  for  the  purpose  is  ordinary  sole 
leather,  of  medium  thickness,  arm  splints  requiring  a  lighter  kind 
than  those  for  the  leg.  In  all  cases  the  leather  should  be  carefully 
examined  for  flaws.  The  piece  being  chosen,  it  must,  before 
softening,  be  cut  out  to  the  required  pattern  with  a  very  sharp  knife. 
PAttems  for  Patterns  for  the  chief  kinds  of  moulded  splints  are  given  in  Fig 
83,  but  in  all  cases  the  shape  should  first  be  cut  out  in  paper  and 
fitted  as  nearly  as  possible  to  the  limb.  The  figure  should  then  be 
marked  out  on  the  leather  before  cutting. 

Splints  may  be  made  of  leather  for  the  ankle,  knee,  hip,  spine, 
shoulder,  elbow,  wrist,  and  jaw.  The  question  of  spinal  splints 
will  be  considered  in  a  separate  chapter,  and  inasmuch  as  among 
the  rest,  those  for  the  elbow  and  knee  are  by  far  the  most  common, 
and  as  many  of  the  directions  for  making  them  will  hold  good  for 
splints  fashioned  out  of  the  other' plastic  materials,  these  two  will 
be  described  in  detail. 
The  leather  The  back  splint  for  the  knee  is  a  splint  which  is  often  required 
bj^k^int  for  f^^  ^y^^  treatment  of  fractured  patella  in  the  later  stages  of  union, 
or  for  some  chronic  disease  of  the  joint,  or  after  an  excision  has 
been  performed.  The  pattern  should  first  be  cut  in  paper 
of  the  shape  shown  in  Fig  82,  No.  5,  of  such  a  length  as 
firmly  to  grasp  the  leg  and  thigh,  and  of  such  a  width  as 
will  allow  an  interval  of  about  half  an  inch  between  the  two 
sides  of  the  splint  in  front.  The  paper  pattern  must  be 
carefully  fitted  to  the  part,  and  the  leather  then  cut  out  after  it. 
This  must  then  be  thoroughly  softened  in  a  bucket  of  cold  water, 
which  will  take  from  twenty-four  to  forty-eight  hours  ;  if  it  should 
be  desirable  to  shorten  this  time,  a  tumblerful  of  vinegar  or  of 
dilute  acetic  acid  may  be  added  to  the  water,  when  three  or  four 
hours  will  be  enough  to  soften  the  leather.  The  splint  should 
then  be  applied  to  the  limb  over  a  flannel  bandage,  and  bandaged 
on  as  firmly  as  possible,  while  it  is  at  the  same  time  moulded  to 
fit  the  curves  with  all  the  exactness  possibla  Too  much  care 
cannot  be  exercised  in  this,  the  most  important  stage  of  the  work. 
When  it  is  done  the  leather  must  be  allowed  to  "set  "on  the 


Via.  83. — PatUnu  qf  tit  principal  Jormtnf  Moulded  Splinta. 
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limb,  a  process  nhicli  nill  take  at  least  twelve  hours,  when  it  may 

be  carefully  taken  otl'  and  allowed  to  dry  thoroughly.  It  is  then 
fit  to  be  trimmed  and  finistied  by  cutting  away  whatever  leather 
is  redundant,  or  where  the  edges  seem  as  if  they  might  chafe.  The 
edges  too  must  be  bevelled  on  the  inside  with  a  very  sharp  krnfe- 
If  it  13  considered  advisable  further  to  strengthen  the  splint  with 
an  iron  backing,  this  may  now  be  rivetted  on  by  a  smith. 

The  lining  is  best  done  with  chamois  leather ;  it  must  be 
cut  out  from  the  same  shape  as  the  splint,  but  large  enough  to 
overlap  it  everywhere  for  about  half  an  inch,  The  intiide  of  the 
splint  is  now  brushed  over  with  very  hot  thin  glue,  and  the 
chamois  leather  stuck  on.  It  will  adhere  very  firmly  ;  and  the 
edges  must  be  turned  over  and  similarly  fastened  down,  and  then 
trimmed  to  an  even  width. 

The  finishing  touch  is  given  by  punching  the  necessary  boles 
for  lacing  and  inserting  the  brass  rings  with  the  proper  boot- 
maker's tool.  If  it  be  desired  to  pulisli  the  leather  outside,  this 
may  easily  be  done  with  beeswax  and  oil  melted  together,  and 
rubbed  in  while  warm  with  a  6annel. 

In  Fig.  83  is  shown  au  ordinary  knee  splint,  finislied  and  applied. 


FlO  8Z.— Moulded  Back  Splint/oi-  the  Km.:  m  hath,,-  k.t  ftlt. 
There  are  two  principal  ways  of  niouSdiiif;  an  angular  splint  to 
the  elbow,  both  about  equally  efficient.  The  pattern  for  the  firet 
is  as  in  Fig.  82,  No.  2,*  the  arm  piece  cut  long  enough  to  reach 
to  the  axillary  fold,  and  that  for  the  forearm,  to  the  wrist.  The 
leather  is  softened  as  before,  and  then  by  bendiug  the  arm  piece 
tip  at  right  angles  to  that  for  the  forearm,  they  will  overlap  each 
other  at  the  elbow,  the  arm  ones  going  outside.  ITie  splint 
*  lu  thi*  pattum  the  purtioa  for  (he  (orearm  u  dnwu  too  muIL 
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Una  bent,  is  moulded  by  bandaging  on  in  the  same  nay  aa  for 
the  knee,  uid  may  ba  trimmed,  lined,  and  fiQished,  aa  has  just 
been  described.  The  pieces  at  the  elbov  are  fastened  tt^tber  by 
a  fisw  stitches  of  vhipcord,  or  better  by  paasing  throngh  and 
bending  over,  some  of  the  common  clips  nsed  to  ftsten  papers. 
This  splint,  it  will  be  seen,  is  made  of  one  piece,  and  may  be  laced 
along  the  middle  line  in  front  or  bstened  by  two  or  three  webbing 
stnpa.    It  is  shown  finished  in  Fig.  85.    In  Uie  other  pattern 


Fia  85. 
two  pieces  of  the  ehape  of  Fig.  63,  No.  11,  are  cut  out,  softened, 
and  moulded  to  the  enter  and  inner  aides  of  the  arm  and  foreaim. 
They  may,  when  finished,  be  simply  fastened  round  the  limb  by 
webbing,  or  leather  straps  ;  or  a  neater  way  is  to  glue  the  two 
halvea  along  the  back  to  a  broad  piece  of  tape  or  soft  leather,  so 
aa  to  make  a  hinge ;  they  then  can  be  laced  together  along  the 
front  The  advantage  this  splint  has  over  the  other  is  that  it 
may  be  pat  on  and  off  very  readily,  but  it  is  more  troublesome  to 
make,  and  is  not  quite  such  a  firm  support. 

It  often  happens  that  joints,  suitable  in  other  ways  for  leather  ^1?'*J°|J' 
splints,  are  too  tender  to  bear  the  necessary  manipulation  of  ,;,„|^ 
monlding.    In  this  case,  if  it  be  decided  to  have  one  of  this 
land,  a  plaster  cast  must  be  taken  of  the  limb,  and  the  leather 
moolded  to  that  ("  blocked  "  as  it  is  termed),  when  much  greater 
fence  can  be  applied.* 

*  nda  piocediiTB  will  hkT*  to  ba  mdopted  alto  In  til  eompUoatad  form*  of 
■pUdIb,  when  tha  leathsr  hM  to  be  itretehed  mach  oat  □[  itj  origiiwl  ihapa. 
Tlta  ill  1111 1  w&l,  hmnTar,  in  laoh  cmm  be  wlat  if  ba  adopt  toma  other 
material,  m  ga(t*.{i*Mili*,  or  If  thara  ba  good  raaaon  for  oiiBft  Isather,  he 
Aoold  can  In  tlw  laitnnHnt  maker  to  do  tSe  mA,  nndtt  hi*  nipM-riiion. 
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Hidejior  A  material  closely  resembling  leather  in  its  mechanical  pro- 

poiop^io      perties,  but  far  more  easily  applied,  is  now  to  a  great  extent 
i*Blt  superseding  it  for  moulded  splints,  both  large  and  small.    This 

is  felt  saturated  with  some  resin,  in  such  a  way,  that  while  it 
preserves  its  porosity,  and  is  but  slightly  increased  in  weight,  it  is 
rendered  quite  plastic  by  heat,  but  becomes  again  extremely  stiff 
when  cold.  The  advantages  it  possesses  over  leather  are  its 
lightness  and  porosity.  Its  disadvantages  are  that  it  is  not  quite 
so  strong,  and  is  more  liable  to  crack  or  break.  The  fact  that  it  sets 
very  quickly,  cuts  both  ways,  being  sometimes  useful,  sometimes 
embarassing.  On  the  whole,  the  evidence  is  in  favour  of  its  being 
the  better  material  of  the  two.  There  are  two  chief  kinds  of  this 
felt  at  present  manufactured ;  both  are  sold  in  two  or  three 
qualities.  Hides*  porous  felt  is,  we  believe,  the  older  preparation, 
and  is  at  the  present  time  the  cheaper ;  it  is  perforated  with 
small  holes,  which  although  an  advantage  in  many  ways,  takes 
away  from  its  strength.  A  resinous  liquid  is^lso  sold  as  "  Hides' 
liquid,"  which,  when  brushed  over  ordinary  felt,  stiffens  it,  but  not 
80  welL  The  other,  "  pcroplastic  "  felt,  is  made  by  Cocking  ;  it 
is  stronger  and  rather  heavier  than  Hides',  and  is  a  very  useful 
material  for  splints,  spinal  jackets,  etc. 

As  with  leather,  the  description  of  the  use  of  this  felt  in  spinal 
cases  is  given  later.  For  other  splints,  the  patterns  in  Fig.  83  are 
those  in  most  common  use ;  most  of  them  may  be  had  ready  made, 
or  they  may  be  cut  out  of  sheets  of  the  material.  The  best  way  of 
softening  is  by  means  of  a  steam  chamber,  made  for  the  purpose, 
but  an  oven  will  do  very  well,  if  the  felt  be  first  thoroughly 
moistened,  and  for  most  cases,  water,  nearly  boiling,  will  answer 
the  purpose.  If  softened  in  this  way,  the  felt  must  be  laid  flat 
and  quickly  pressed  between  the  folds  of  a  towel,  to  remove  the 
superfluous  water,  before  it  is  applied  to  the  limb. 

The  method  of  moulding  is  in  all  respects  the  same  as  for 
leather,  save  that  in  consequence  of  the  extreme  rapidity  with 
which  it  sets,  the  manipulation  has  to  be  very  quickly  performed. 
These  splints  may  be  lined,  and  eyelet  holes  punched,  as  in  the 
leather,  but  care  has  to  be  taken  not  to  break  the  edges.  If 
required,  portions  of  the  splint  may  be  left  unstiffened,  or  the 
resin  may  be  removed  firom  such  parts  after  moulding  by  soaking 
them  in  methylated  spirit 
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Next  in  usefulness  to  poroplastic  felt  comes  gutta-percha  Gatu-pttohA. 
sheeting,  which  is  even  more  readily  moulded.  It  is  not  however 
porous,  and  is  uncomfortable  when  worn  next  to  the  skin.  In 
durability  it  is  far  inferior  to  leather  or  felt;  on  the  other  hand  it 
admits  of  much  more  complete  softening,  so  that  it  can  be  moulded 
more  easily  to  tender  parts,  or  to  parts  of  a  complicated  shape. 

The  sheeting,  of  about  the  thickness  of  sole  leather,  having 
been  cut  out,  is  softened  in  water  as  hot  as  can  be  borne  by  the 
hands  and  rapidly  moulded  to  the  part,  should  best  first  be 
moistened.  If  the  water  is  of  the  proper  heat,  some  care  will 
be  required  to  keep  the  sheet  from  losing  its  shape  through  undue 
softening ;  and  if  it  be  too  hot  this  will  certainly  happen,  while 
on  the  other  hand,  water  merely  "  hot "  {e.g.  100**  F.)  will  not 
render  it  sufficiently  pliable.  The  splint  will  quickly  set  suffi- 
ciently to  allow  it  to  be  removed  without  losing  its  shape,  and  it 
should  then  be  plunged  into  quite  cold  water,  which  will  give  it 
greater  rigidity  than  it  would  have  if  allowed  to  remain  on 
continuously.  It  i&ay  then  be  trimmed,  and  if  desirable,  lined, 
and  punched  for  lacing,  as  before.  It  will,  however,  generally  be 
best  simply  to  put  it  on  the  limb,  over  a  piece  of  soft  lint,  and  to 
secure  it  witli  webbing  straps  and  buckles,  for  the  gutta-percha  is 
rarely  durable  enough  to  make  the  former  proceedings  worth  the 
troubla 

Generally,  the  best  way  to  use  plaster  of  Paris  is  in  the  form  piMt«r  of 

of  bandages  saturated  with  it,  as  will  presently  be  described ;  but  ^•^ 

sometimes  it  may  be  employed  as  a  moulded  mass,  after  the 

manner  known  as  the  **  Bavarian  splint"      These  .splints  are 

usually  made  for  cases  of  simple  fracture  of  the  leg,  but  are  not  BavmUq 

confined  to  these  injuries.    Taking  the  leg  as  an  example :  two  "^  ^^ 

pieces  of  flannel  or  stoat  canvas  are  cut  out  to  a  pattern  which 

can  be  accurately  got  by  cutting  open  a  stocking,  which  would 

fit  the  patient,  along  the  front  of  the  leg  and  foot  and  then 

spreading  it  out;  or  more  roughly,  by  making  "a  double  "  of  No. 

12  in  Kg.  82.  The  pieces  of  flannel  or  canvas  are  then  laid  one  on 

top  of  the  other  and  stitched  down  in  the  middle  line.    The  limb 

being  laid  upon  them,  the  piece  next  to  the  leg  and  foot  is  brought 

round  these  parts  and  fastened  along  the  front  with  safety  pins.  The 

comers  <mfy  of  the  outside  piece  are  then  brought  up,  and  pinned 

or  stitched  to  the  corresponding  corners  of  the  inner  one,  so  that 
K  2 
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there  is  a  kind  of  bag  open  along  the  top,  on  each  side  of  the 
1^  and  foot  (Fig.  86), 

The  plaster  is  then  quickly  mixed  in  a  basin  and  stirred  with 
the  hand  until  it  is  of  the  consistence  of  thick  cream.  It  is  then 
poured  into  the  bag  on  either  side,  the  stitching  along  the  back 
of  the  leg  of  course  preventing  the  plaster  from  going  right 


Fig.  86. — Bavarian  Splint  (semi-diagrammatic). 
round.  When  enough  has  been  poured  in,  it  is  pressed  and 
moulded  in  all  directions  by  the  hands  so  as  to  make  an  even 
layer  of  plaster,  about  a  quarter  of  an  inch  thick,  between  the 
flannel  or  canvas  sides.  A  roller  may  then  be  put  on  to  complete 
the  moulding  while  the  plaster  sets,  which  will  take  from  half  an 
hour  to  an  hour.  The  splint  is  then  taken  off  by  unpinning  the 
inner  layer  of  the  bag  in  front ;  there  will  then  be  found  a  kind 
of  hinge  behind,  where  the  two  layers  were  stitched  together, 
enabling  the  sides  to  open.  The  case  is  now  trimmed  and 
lined,  or  simply  put  on  over  a  flannel  roller  and  secured  with 
webbing  straps. 

The  plaster  in  this  and  all  other  cases  must  be  very  dry  ;  it  is 
therefore  a  wise  precaution  to  have  it  put  into  an  oven  for  an 
hour  before  it  is  wanted. 
CardboMd.  jjj  ^j^g  absence  of  leather,  felt,  or  gutta-percha  a  fairly  efficient 

moulded  splint  may  be  made  from  common  millboard  or  cardboard. 
After  having  been  cut  out  of  very  stout  board  to  the  required 
form  it  must  be  thoroughly  softened  in  water,  and  the  details  of 
manipulation  may  be  in  all  respects  similar  to  those  for  plastic 
felt.  In  most  cases,  however,  the  best  support  will  be  obtained 
by  cutting  the  millboard  in  strips,  about  1^  inches  wide,  softening 
and  then  appljring  them  to  the  limb,  one  or  two  at  a  time,  while 
a  roller  is  at  the  same  time  applied,  so  as  to  mould  and  fix  them 
as  well  In  this  way  the  strips  come  to  be  within  the  layers  of 
the  bandage,  and  give  considerable  rigidity  to  the  limb.     The 
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splint  thus  applied  has  tx>  remaia  on,  and  cannot  be  finished  np 
like  the  preceding  ones,  and  for  this  and  other  reasons  the  card- 
board splints  are  now  nearly  superseded  by  the  felt 

There  remains  to  be  mentioned  one  or  two  materials  other 
occasionally,  but  more  rarely  used  in  general  or  special  surgery,  m**«««l* 
as,  for  example,  guttchpercha  in  mass,  vulcanite,  and  gum  resins. 
All  these  are  principally  used  in  dental  surgery,  and  their 
employment  in  cases  of  firactured  jaw  will  be  described  under  that 
head;  but  the  student  may  be  reminded  that  for  splints  of 
delicate  construction,  materials  such  as  these  may  be  used ;  so, 
too,  metals,  others  than  those  already  mentioned,  may  sometimes 
be  found  useful,  e.g.,  lead,  silver,  or  aluminium,  the  last  being 
fifpecially  valuable  for  its  lightness,  although  its  cost  prevents  its 
extensive  employment. 

Division  IL — Moulded   splints   made  of  roller    bandages,  SpUnti  of 
saturated  with  aplastic  material.    Whatever  be  the  stiffening  aJS^eTwith  » 
agent  used,  the  principle  is  the  same  for  all  the  splints  described  fturening 
in  this  division,  namely,  that  the  part  required  to  be  supported  "'•^•'^ 
must  be  covered  with  bandages,  into  the  interstices  of  which  there 
may  be  introduced  some  material  which,  soft  at  the  time  of 
application,  becomes  afterwards  hard,  so  that  the  part  is  enclosed 
in  an  accurately  fitting  case. 

The  materials  in  common  use  for  this  purpose  are  plaster  of 
Paris,  gum  and  chalk,  silicate  qf  potash,  stearine,  and  starch; 
glue  mixed  with  spirits  of  wine,  to  enable  it  to  dry,  has  also  been 
used.    These  may  be  described  in  the  order  just  mentioned. 

Plaster  of  Paris,  if  not  the  best,  is  the  most  commonly  used  piMtor  of 
material  for  this  kind  of  splint^  and  also  forms  one  important  ^Jfj*^*^^" 
variety  of  spinal  support 

The  part  to  be  splinted  is  first  evenly  covered  with  a  soft 
flannel  bandage,  or  some  well  fitting  flannel  clothing.  The 
bandages,  which  should  be  about  two-thirds  the  length  of  an 
ordinary  roller,  and  2^  inches  wide,  are  made  of  a  very  coarse 
muslin. 

They  are  prepared  by  rubbing  the  dry  plaster  in  powder  well 
into  the  medies,  and  then  rolling  up  loosely.  When  made  they 
should  be  kept  lying  on  their  sides  in  a  tin  box  till  required. 

To  make  the  splint  it  is  only  necessary  to  put  the  bandages  in 
water  till  all  the  plaster  is  well  soaked,  and  then  to  roll  them  on 
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the  limb,  allowing  them  to  take  their  own  coarse  to  a  great 
extent,  avoiding  reverses,  and  not  attempting  to  form  any 
regular  pattern.  The  more  oblique  the  general  direction  of  the 
bandage  is,  and  the  more  figures  of  8  are  made,  the  better. 
Three  layers  of  the  bandage  are  generally  enough  to  make  a  firm 
case,  but  no  strict  rule  can  be  laid  down. 

In  all  cases  where  any  stiff  bandage  is  applied  to  the  leg,  great 
care  must  be  taken  to  keep  the  foot  at  right  angles  to  it  This 
is  most  easily  done  by  passing  a  clove  hitch  round  the  big  toe 
with  a  long  piece  of  bandage,  which  may  be  fastened  to  the  head 
of  the  patient's  bed,  or  round  his  neck.  When  the  case  has 
been  applied  it  must  be  kept  quite  still  until  it  has  set,  which 
will  require  from  half  an  hour  to  three  hours,  according  to 
the  weather,  the  dampness  of  the  bandages,  etc.  The  setting 
may  be  hastened  by  hot  water  bottles  or  proximity  to  a  fire. 

Sometimes  it  is  desirable  to  retard  the  setting  ;  and  this 
can  be  done  by  soaking  the  bandages  in  mucilage  and  water. 
When  this  plan  is  followed,  some  surgeons  cut  the  saturated 
and  moistened  bandages  into  strips,  which  are  laid  down,  over- 
lapping each  other ;  the  limb  is  then  laid  upon  them  and  they 
are  brought  round  it  in  order,  and  the  ends  crossed  in  firont  in  a 
spiral  fashion  so  as  to  produce  the  appearance  of  an  8  bandage* 
as  was  described  under  the  head  of  strapping  the  knee.  This 
mode  will  be  alluded  to  again  under  the  head  of  spinal  jacket& 

In  all  cases  when  plaster  of  Paris  is  used,  while  the  bandage  is 
being  put  on,  a  moderate  amount  of  the  plaster,  moistened, 
should  be  rubbed  into  it,  and  the  hands,  well  wetted,  should  be 
passed  up  and  down  to  distribute  the  plaster  evenly,  and  to  rub 
it  into  the  bandage  thoroughly. 
Silioite.  The  silicate  case  is  made  by  saturating   ordinary  bandages 

with  silicate  of  soda,  ¥rith  or  without  the  addition  of  a  little  chalk 
or  whitening  ;  it  is  applied  in  precisely  the  same  way  as  gum  and 
chalk,  so  that  one  description  will  do  for  both.  In  their 
mechanical  properties,  also,  the  two  cases  are  very  similar.  The 
silicate  is  slightly  heavier,  and  perhaps  not  quite  so  durable  ;  on 
the  other  hand  it  sets  rather  more  quickly,  taking  from  three  to 
four  hours,  while  the  gum  and  chalk  takes  from  twelve  to 
eighteen, 
^m  and  (jtum  QJ^J  chalk.    We  owe  the  first  description  of  this  form  of 
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encasbg  gplints,  we  believe,  to  the  late  Mr.  Smee,  who  brought  it 
into  use  at  St.  Bartholomew's  Hospital,  where  it  is  still  very 
generally  employed. 

A  sofficient  quantity  of  dry  powdered  chalk,  free  from  lumps, 
is  mixed  in  a  basin  with  mucilage,  until  it  is  of  the  consistence  of 
grueL  The  limb  being  &rst  bandaged  with  flaonel,  (and  in  the 
case  of  the  leg  or  thigh,  the  foot  fixed  at  right  angles  with  the 
heel  elevated  on  a  block),  is  carefully  bandaged  with  a  common 
calico  roller,  the  flannel  roller  extending  beyond  it  for  about  half- 
an-inch.  The  mixture  is  then  rubbed  into  the  bandage  with 
the  hands,  so  as  to  permeate  it  thoroughly.  Another  bandage 
is  then  put  on  and  treated  in  the  same  way,  and  generally  a  third 
will  be  found  necessary.    The  case  is  then  left  to  dry. 

The  advantages  of  a  well  made  gum  and  chalk  case  are  many. 
It  is  lighter  when  dry  than  plaster  of  Paris,  and  though  abundantly 
strong,  has  a  certain  flexibility  which  prevents  it  cracking.  On 
the  other  hand  it  requires  more  time  and  patience  in  application 
and  the  length  of  time  it  takes  to  set,  is  sometimes  inconvenient. 
It  is  however  generally  preferred  by  those  who  have  learned 
how  to  put  it  on. 

Tie  stearins  case  is  a  very  clean  bandage  and  very  rigid,  but  staMlne  or 
it  is  liable  to  crack,  and  is  not  very  strong.  It  is  most  suit-  P*'*^ 
aUefor  limbs  which  require  to  be  fixed  upon  splints  for  some  length 
of  time,  while  the  patients  aie  confined  tobed,or  at  least  have  not  to 
move  much.  Thus,  it  is  a  very  good  way  of  fixing  the  leg  and  thigh 
on  to  the  splint  in  cases  of  resection  of  the  knee.  The  paraffin, 
is  first  cut  up  into  small  chips,  and  then  heated  in  a  vessel  placed 
in  a  saucepan  filled  with  water  and  kept  boiling,  for  the  wax  itself 
should  not  be  heated  above  212^,  F.  Gauze  bandages,  similar 
to  those  used  in  anti-septic  dressings,  are  then  immersed  in  the 
melted  wax.  The  parafiin  takes  about  two  minutes  to  thoroughly 
penetrate  to  the  centre  of  the  roller.  The  bandages  must  then 
be  applied  over  a  flannel  bandage  while  they  are  as  hot  as  the 
operators  hands  can  bear. 

Starch  is  the  least  efficient  material  for  making  a  supporting  starch, 
case,  but,  on  the  other  hand,  it  is  one  which  is  always  ready  to 
every  one's  hand. 

It  is  applied  like  gum  and  chalk,  by  rubbing  starch  paste  into 
the  interstices  of  ordinary  bandages.    Four,  or  even  five,  thick- 
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nesses  will  be  required  for  any  useful  degree  of  support    The  limb 
must  be  kept  veiy  still  while  the  case  is  drying. 

It  may  here  be  mentioned  that  a  common  roller  bandage  (e.g., 
one  used  for  securing  fracture  splints)  has  a  more  neat  appear- 
ance,  and  is  less  liable  to  be  disturbed  if  a  little  thin  starch  paste 
is  brushed  or  rubbed  over  it  after  it  has  been  put  on. 
Gun  and  Plaster  of  Paris,  or  gum  and  chalk  spica  bandages  are  very 

^j^  ^^'  frequently  used  in  early  or  convalescent  cases  of  hip  disease,  or  in 
fractures  about  the  neck  of  the  femur.  They  are  applied  like  the 
ordinary  spica,  but  require  a  rather  firmer  and  longer  hold  on 
the  thigh.  That  part  of  the  bandage  which  goes  round  the 
pelvis  does  not  require  to  be  so  much  stiffened  as  the  rest 
Tn^-doon.  It  is  often  necessary  to  apply  a  stiff  bandage  or  case  to  some 
part  where  there  is  a  wound.  If  the  discharge  from  this  be 
extremely  small,  it  will  be  sufficient  to  cover  it  with  dry  lint ; 
but,  if  not,  an  opening  or  "  trap-door  "  must  be  made.  This  is 
best  done  with  a  very  sharp  knife  after  the  splint  is  firmly  set,  a 
careful  note  being  taken  at  the  time  of  application  as  to  the  exact 
position  of  the  wound. 

It  will  happen,  every  now  and  again,  that  through  chafing,  or 
some  other  cause,  a  sore  develops  underneath  one  of  these  splint& 
In  such  a  case  no  time  must  be  lost  in  cutting  away  the  chafing 
part  This  may  be  sufficient,  but  very  often  the  whole  splint 
will  have  to  be  removed,  and  the  sore  allowed  to  heaL  It  is, 
therefore,  very  evident  that  every  care  must  be  taken  while 
applying  the  case  to  avoid  creases  or  constrictions  in  the  band- 
ages, which  may  lead  to  such  serious  consequences.  Another 
common  act  of  carelessness  which  may  lead  to  the  above  result 
is  that  of  leaving  pins  within  the  folds  of  the  biemdage. 
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SECTION  nL 


OF    FRACTURES. 


CHAPTER  XIL 


Of  THE  Immedute  Treatment  of  Fractures,  Improvised 

Splinting,  etc. 

In  this  section,  only  such  fractures  as  require  manipulative  Q^oanX  oon- 
surgical  treatment  will  be  considered,  and  these,  chiefly  from  the  ■*^«***on^ 
mechanical  point  of  view.  Those  which  involve  the  perform- 
ance of  any  of  the  capital  operations  of  sur^^ery,  such  as  compound 
fractures  of  the  skull  with  depresBiou,  or  fractures  calling  for 
resection  of  portions  of  bone,  will  be  omitted  entirely,  or  only 
briefly  mentioned  Even  with  these  limitations,  a  complete 
account  of  all  the  apparatus  which  the  ingenuity  of  surgeons 
has  devised  for  the  support  of  broken  bones,  and  all  the  methods 
of  setting  them,  would  be  a  bewildering  catalogue,  and  we  shall 
confine  ourselves  to  the  consideration  of  those  forms  of  fractures 
which  the  dresser  may  reasonably  expect  to  meet  with,  and  which 
he  must  leam  to  treat,  during  his  hospital  experience.  With 
regard  to  apparatus  and  manipulation,  we  shall  describe  chiefly 
those  which  are  commonly  used  in  London  hospitals. 

But  before  proceeding  to  the  treatment  of  fractures  indi- 
vidually, there  are  certain  general  points  which  must  be  under- 
stood. 

The  first  time  the  student  makes  a  post  mortem  examination  The  extent  of 
on  a  recent  case  of  fracture,  however  simple,  even  if  there  be  to  ^J^>'7* 
outward  seeming  only  a  very  slight  amount  of  injury,  he  cannot 
fail  to  be  astoniBhed  at  the  extent  to  which  the  tissues  have  really 
snfiiered,  at  the  amount  of  bruising  and  disorganisation  of  the 
muscles^  and  at  the  infiltration  of  all  the  softer  parts  with  extra- 
vasated  blood.    And  yet,  provided  that  such  a  fracture  be,  and 
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remains  simple,  or  becoming  compound,  that  septic  forms  of 
inflammation  are  successfully  warded  off,  it  is  astonishing  how 
quickly  tissues,  bruised  and  hurt  as  these  are,  will  recover.  Still 
there  is  a  limit  to  their  power  in  this  direction,  and  in  any  case 
it  may  be  said  that  in  most  cases  the  quickness  and  perfection  of 
recovery  from  fracture  depends  more  upon  the  extent  to  which 
the  soft  parts  about  the  bone  have  escaped  from  damage  rather 
than  upon  the  injury  to  the  bone  itself. 

A  further  examination  of  a  recent  fracture  on  the  post  mortem 
table  will  shew,  that  the  injury  of  the  soft  parts  has  been,  to  a 
large  extent,  due  to  the  working  of  sharp,  splintered  fragments 
among  the  more  yielding  tissues ;  indeed,  in  fractures  by  indirect 
violence,  this  is  the  only  cause  of  their  injury. 

In  considering  then,  the  general  line  of  conduct  in  cases  of 
fracture,  the  student  should  think  of  the  condition  of  the 
limb  inside  the  skin  and  appreciate  that  it  is  probably  much 
worse  than  appears  upon  the  surface,  and  further,  he  should 
recollect  that  between  the  time  of  the  occurrence  of  the  fracture 
and  its  being  set,  careless  or  improper  handling  may  do  much  mis- 
chief, so  that  it  not  infrequently  happens  that  by  movements  on 
the  part  of  the  patient  or  of  his  friends,  a  simple  fi^u^ture  is 
converted  into  a  compound  one ;  or,  much  more  rarely,  an 
important  vessel  or  nerve  is  seriously  injured. 

An  accident  involving  fracture  having  occurred,  it  will  there- 
fore be  seen  that  there  are  many  points  for  consideration  in  the 
treatment  of  the  case,  in  addition  to  the  actual  and,  so  to  speak, 
permanent  setting  of  the  bones. 

So  long  as  the  patient  can  be  left  lying,  no  great  harm  can 

come,  to  the  broken  bones    beyond  what  they  have  already 

sustained,  and  therefore  there  need  be  no  hurry. 

Chief  pointo        The  chief  points  in  the  immediate  treatment  of  fractures  are  : — 

Se*to^^'      1.  The  prevention  of  further  injury  (a)  by  means  of  some  im- 

of  fraetures.     provised  support  or  splint,  (b)  by  proper  precautions  in  transport. 

2.  The  arrangement  of  the  bed  on  which  the  patient  has  to 
lie,  probably  for  some  weeks,  the  getting  him  into  it,  and  the 
general  management  of  affairs  in  the  interval  which  must  elapse 
before  the  setting. 
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I. — MsAsnaBB  FOR  PaEVBHTioN  or  yuBTHKa  Ikjuhy. 
Imprmited  Splinting. — Thia  is  desirable  wheo  there  is  any  improilMd 
tip{»«ciable  movement  between  the  fragments,  any  painful  spasm  "^ 
of  the  muscles,  or  whenever  the  patient  has  to  be  moved  to  any 
distanoe.  The  ways  in  which  more  or  leas  efficient  spHuts  may 
be  m^de  are  very  numerous,  so  that  iti  this  matter  the  principles 
of  the  improvisation  being  indicated,  the  details  must  be  left  to 
toe  individual  readiness  and  energy  of  the  sui^eon.  Whatever 
comea  first  to  hand  will  of  course  be  used  first,  as  firewood, 
match-boarding,  cigar  boxes,  book  covers,  paper,  etc.,  and  it  will 
hardly  ever  be  found  difficult  to  give  sufficient  support  to  any 
fracture.  Even  a  newspaper  will  be  of  great  service,  if  it  be 
folded  often  enough,  especially  if  it  be  bent  round  so  as  to  form  a 
portion  of  a  hollow  cylinder.  lu  fractureu  of  the  legs,  too,  the  use 
which  may  be  made  of  the  opposite  sound  one  as  a  splint,  by 
tfing  the  two  limbs  together,  should  always  be  remembered.* 


Fia.  86. — lUiutration  of  Improvised  Splinting, 
Fig.  86  has  been  drawn  to  show  a  few  of  the  ways  in  which 
common  materials,  such  as  firewood,  towels,  and  handkerchief, 
may  be  used  for  the  temporary  support  of  fracture  of  the  collar- 
bone, humerus,  and  of  the  bones  of  the  leg. 

*  Tha  TMider  will  ondenUtid  Ihkt  much  of  wh»t  1*  here  written  *pplln 
MpecUIlj  to  fnctana  o(  the  lowar  limba,  and  tluit  MHiie  o[  the  preouitknu 
tt>7  b«  ncfilact^  In  ipecuJ  obmb. 
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Removal  of        ^8  a  rule  removal  of  clothes  is  unwise  until  the  patient  is 
^  about  to  be  put  into  bed,  when  it  can  be  done  deliberately^  and 

so  as  to  cause  as  little  pain  as  possible^  but  if  the  fracture  be 
badly  compound,  or  if  there  be  serious  hemorrhage,  the  clothing 
must  be  removed  for  more  careful  examination  of  the  parts.  These 
cases  of  haemorrhage  in  connection  with  fracture  are  always 
serious,  and  the  necessity  of  attending  to  this  condition  will  take 
precedence  of  the  question  of  supporting  the  broken  bones. 

Improvised  splints  should  always  be  put  on  in  a  way  which 
will  allow  of  their  ready  removal,  and  in  applying  them  there 
should  be  no  effort  made  accurately  to.  replace  the  fractured 
parts,  but  merely  in  a  general  and  gentle  fashion  to  reduce  the 
deformity,  and  give  support  as  far  as  it  may  easily  be  done. 

The  following  directions  will  serve  as  examples  of  what  may  be 
done  in  some  of  the  more  common  accidents  involving  fracture 
of  bones,  in  the  way  of  a  rough  and  ready  splinting,  it  being 
understood  that  they  are  examples  only. 

2*^^*1^  (1.)  Fractured  lower  jaw.  This  will  have  occurred  as  a  result 
'  of  some  direct  violence,  and  there  will  be  a  good  deal  of  bruising 
of  the  soft  parts.  All  that  will  be  required  in  the  first  instance 
will  be  to  tie  up  the  lower  jaw  iigainst  the  upper  one  with  a  soft 
handkerchief,  passed  under  the  chin  and  over  the  vertex  of  the 
skulL  The  patient  must  not  talk,  and  if  any  nourishment  has  to 
be  taken  it  should  be  poured  slowly  into  the  mouth  at  one  of  the 
angles.  If  any  long  time  must  elapse  between  the  accident  and 
the  permanent  setting,  a  cardboard  or  gutta-percha  splint,  of  the 
shape  described  later  (p.  156,  Fig.  89),  may  be  made  and  fixed 
on  with  \hQ  four-tailed  bandage  (Fig  61). 

^tiieooOai^  (2.)  Broken  collar-bone.  Practically  this  always  happens  by 
an  indirect  shock,  as  by  falling  on  the  shoulder,  or  on  the  out- 
stretched hand.  The  patient  always,  and  instinctively,  supports 
the  elbow  and  forearm  of  the  injured  side  with  the  other  arm,  and 
so  pushes  up  the  shoulder,  which  would  otherwise  drop.  In 
the  first  place,  a  fact  which  is  often  forgotten  must  be  borne 
in  mind,  namely,  that  if  the  patient  be  put  to  bed  on  a  hard 
mattress,  flat  on  the  back,  with  a  small  pillow  between  the 
shoulders,  and  a  very  small  one  (or  none  at  all)  under  the  head, 
the  firagments  of  the  clavicle  will  come  absolutely  into  apposition. 
But  often  when  this  accident  happens  the  sufferer  will  have  to 
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travel  for  some  distance,  and  although  by  merely  slinging  the  arm 
all  risk  of  any  great  additional  damage  will  be  avoided,  still, 
with  a  couple  of  towels  folded  so  as  to  form  triangular  bandages, 
the  arm  can  easily  be  fixed  in  a  position  which  will  give  com- 
plete comfort,  and  indeed,  in  many  cases  will  bring  the  fragments 
into  sufficiently  good  position  to  enable  union  to  take  place  with- 
out any  noticeable  deformity.  For  this  reason  we  shall  describe 
this  improvised  bandage  for  fracture  of  the  clavicle  in  somewhat 
more  detail  than  will  be  given  in  the  case  of  the  immediate  treat- 
ment of  other  fractures,  inasmuch  as  it  deserves  to  be  also 
reckoned  as  one  method  for  the  permanent  setting,  under  which 
heading  we  shall  again  refer  to  it. 

The  indications  to  be  fulfilled  in  cases  of  fractured  clavicle  are — 
that  the  shoulder  must  be  well  pushed  up,  the  arm  must  be 
fastened  to  the  side  with  the  elbow  behind  a  vertical  line  dropped 
from  the  point  of  the  shoulder,  and  that  the  shoulder  joint  should 
be  forced  away  from  the  thorax  by  a  pad  placed  in  the  axilla, 
to  counteract  the  tendency  of  the  broken  ends  of  the  clavicle 
to  overlap.  A  way  in  which  this  may  readily  be  done  is  shown 
in  Fig.  87  (and  also  in  Fig.  86).    A  soft,  but  firm  pad,  of  about 


Fia.  87. — Treatment  of  Fractured  Clavicle  with  two  towels, 

or  Triangular  Bandages, 

the  size  of  one's  fist  is  made,  as  with  a  cricketing  cap  or  a  Method  of 
newspaper,  and  is  placed  in  the  axilla ;  the  forearm  is  crossed  Xvro  towels, 
over  the  chest,  with  the  hand  pointing  to  the  opposite  shoulder. 
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Of  the  shaft 
of  the 
homeruB. 


the  point  of  the  elbow  being  placed  well  back.  A  towel  is  then 
folded  as  a  broad  scarf,  the  elbow  is  settled  into  the  middle 
of  it,  and  then,  by  tying  the  ends  over  the  opposite  shoulder,  the 
band  and  forearm  being  covered,  the  arm  on  the  injured  side  can  be 
pushed  well  up.  The  other  towel  is  then  brought  round  so  as 
to  fasten  the  arm,  forearm,  and  hand,  firmly  to  the  trunk,  and 
the  ends  are  knotted  or  pinned  beneath  the  opposite  armpit. 
A  reference  to  the  figure  will  explain  better  than  words  can  do, 
these  very  simple  arrangements,  which  are  yet  so  efficient  that 
it  will  often  be  unnecessary  to  adopt  any  more  formal  bandage 
for  the  permanent  setting  of  the  fracture. 
Fracture  near  (3.)  Fracture  in  the  neighbourhood  qf  the  shoulder  joint.  For 
the  shonlder.  ^j^jg^  inasmuch  as  the  displacement  and  mobility  of  the  fragments 
are  both  very  slight,  a  well-adjusted  sling  is  all  that  is  required 
at  first,  or  during  removal. 

(4.)  Fracture  of  ths  shaft  of  the  humerus.  Here  the  displace- 
ment may  be  considerable,  and  the  ends  of  the  broken  bone,  by 
moving  on  each  other,  may  cause  much  pain  and  muscular  spasm. 
The  weight  of  the  forearm  must  be  utilised  to  prevent  overlapping 
of  the  fragments,  and  a  little  gentle  traction  may  be  made  at  the 
elbow.  Some  short  pieces  of  firewood,  cardboard,  etc.,  should 
then  be  tied  round  the  limb,  outside  the  sleeve,  with  handker- 
chiefs, or  something  of  the  kind,  care  being  taken  that  those  on 
the  inside  are  so  short  that  the  circulation  is  not  impeded  at  the 
elbow  (see  Fig.  86).  The  hand  and  wrist  should  then  be  slung 
in  a  towel  folded  scarfwise. 

(5.)  Fractures  about  the  elbow  joint.  The  forearm  should  be 
slung,  but  it  will  be  unwise  to  attempt  any  reduction  of  the  frac- 
ture, which  is  usually  complicated  with  dislocation,  till  arrange- 
ments have  been  made  for  its  regular  setting. 

(6.)  Fracture  of  the  bones  of  the  forearm.  The  limb  should  be 
supported  by  two  splints,  which  need  not  be  very  rigid  (brown 
paper  folded  several  times  will  do  very  well),  placed  along  the 
front  and  back  of  the  hand  and  forearm,  and  reaching  from  the 
elbow  to  beyond  the  tips  of  the  fingers.  The  hand  should  be 
placed  midway  between  pronation  and  supination,  with  the  thumb 
upwards;  the  splint  on  the  flexor  side  must  not  embarrass  the 
brachial  artery  when  the  arm  is  bent.  The  splints  may  be  tied  on 
with  handkerchiefs,  and  the  arm  supported  with  a  broad  sling. 


About  the 
elbow. 


Of  the  fore- 
arm. 
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(7.)  CoUes*  fracture  at  the  wrist.  Impaction  is  almost  always  p»UM* 
present  in  these  cases,  so  there  is  no  risk  of  undue  mobility.  A 
simple  sling,  therefore,  is  all  that  will  generally  be  necessary,  but 
sometimes,  when  there  is  painful  spasm  of  the  flexors  of  the 
fingers,  relief  is  afforded  by  a  soft  splint  along  the  front  of  the 
hand  and  forearm,  lightly  tied  on.  The  fracture  should  always  be 
set  as  soon  as  possible,  in  one  of  the  ways  to  be  described  later. 

(8.)  Frcwiured  liibs.  When  an  accident  has  happened,  which  Frtctored 
in  the  nature  of  things  might  have  caused  one  or  more  ribs  to  ^^ 
give  way,  and  the  injured  person  complains  of  a  stabbing  pain  or 
*' catch'*  in  the  breath,  on  inspiration,  with  other  signs  of  em- 
barrassment of  the  breathing  movements,  it  will  not  be  necessary 
in  the  first  instance  to  distinguish  whether  there  has  been  a 
bruising  or  an  actual  fracture  of  the  thoracic  walls.  In  the 
majority  of  cases  it  will  be  found  that  immediate  relief  is  afforded 
by  placing  the  hands  on  either  side  of  the  chest,  and  compressing 
the  thorax  walls  gently,  but  firmly.  Very  often  the  patient  will 
have  found  this  out,  and  may  even  have  tied  his  scarf  tightly 
round  his  body.  Until  a  more  complete  support  can  be  given  to 
the  thorax  by  strapping  and  bandaging,  something  in  the  way  of 
a  scarf  or  towel  must  be  tied  round  the  chest  with  the  tightness 
which  will  give  the  greatest  amount  of  relief. 

A  patient  with  broken  ribs  (as  in  the  hunting  field)  may  thus 
be  able  to  get  home  without  much  suffering,  but  he  should  be 
cautioned  against  any  movement  which  would  require  any  but 
the  shallowest  respiration,  for  though  he  may  be  comfortable 
enough  so  long  as  the  diaphragm  alone  is  concerned  in  the 
performance  of  breathing,  his  pain  would  be  much  aggravated 
by  any  effort  which  would  bring  the  chest  walls  into  play. 

(9.)  Fractured  Spine,     Whenever,  or  under  whatever  circum-  Broken  bMk 
stances  the  back  appears  to  be  broken,  no  question  of  splinting 
can  arise,  but  the  harm,  or  rather  the  disaster,  which  may  be 
wrought  by  rough  or  careless  handling,  cannot  be  too  thoroughly 
realised. 

The  sjrmptoms  of  fractured  spine  being  present,  the  injured 
person  should  be  placed  in  the  supine,  or  which  is  generally 
better,  in  the  prone,  position  on  the  ground,  with  the  trunk  as 
straight  as  it  can  be  gently  put.  In  the  absence  of  a  stretcher,  a 
gate,  hurdle,  shutter,  or  some  other  rigid  platform   should  be 
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Fractured 
pelvis. 


Fracture  of 
the  neck  of 
the  femur. 


procured,  and  placed  close  to  the  patient,  who  must  be  placed  on 
it  with  the  least  possible  alteration  of  position.  (For  the  methods 
of  transportation,  see  page  146.) 

(10.)  Fractured  Pelvis.  This  may  occur  from  a  fall,  but  in 
most  cases  the  cause  will  be  the  passage  of  some  crushing  weight, 
as  the  wheels  of  a  waggon.  Little  requires  to  be  done  in  the 
first  instance  ;  but  relief  may  be  given  by  tying  a  broad  scarf  or 
belt  round  the  pelvis,  and  the  patient  must  be  quickly  placed  on  a 
stretcher  or  its  substitute.  It  sometimes  happens  that  even  affcer 
a  most  severe  injury  to  the  pelvis,  the  patient  is  able  to  walk 
after  a  fashion,  but  this  must  never  be  allowed  when  there  is 
evidence  that  a  weight  sufficient  to  fracture  the  pelvic  girdle  has 
passed  over  the  body. 

(11.)  Fracture  of  the  neck  of  the  Thigh-bone  : — 1.  Fracture 
in  old  people.  This  will  only  require  that  the  patient  be 
moved  with  gentleness;  no  other  precautions  are  necessary. 
2.  Fracture  with  violence,  and  injury  to  the  softer  parts 
around.  This  will  usually  be  extra-capsular,  and  generally 
occurs  in  adults.  In  any  case  precautions  must  be  taken  to 
prevent  further  damage  in  removal ;  these,  however,  will  be 
practically  the  same  as  are  required  in  the  following  case. 

(12.)  Fracture  of  the  shaft  of  the  Femur,  In  consequence  of 
the  length  and  strength  of  this  bone,  its  fracture  may  be  attended 
with  great  disorganisation  of  the  surrounding  parts,  and  the 
injury  is  very  easily  made  more  serious  still  by  rough  or  unskilful 
handling.  In  these  cases  the  principal  difficulty  is  that  of 
^^S***!?  ®'  transport,  and  the  reader  has  only  to  imagine  what  might  be 
the  body.  the  consequences  of  ill-advised  efibrts  to  move  a  heavy  man 
with  his  thigh  broken  in  the  middle  and  unsupported,  to  see  at 
once  that  no  attempt  should  be  made  to  move  an  adult  thus 
injured  till  the  limb  has  been  rendered  fairly  stiff  by  improvised 
splinting.  The  end  desired  is  practically  to  make  the  patient's 
body  rigid  from  the  armpit  to  the  ankle,  so  as  to  prevent  all  risk  of 
a  bending  or  buckling  up  of  the  broken  ends  of  the  bone,  which 
would  otherwise  readily  occur.  The  patient  should  be  kept  lying 
absolutely  flat  on  the  back,  and  search  should  be  made  for  some- 
thing long  and  strong  enough  to  serve  as  a  ''  girder  "  to  run  the 
whole  length  of  the  body  (a  rifle  or  a  broomstick  will  do 
admirably).     This  must  then  be  laid  along  the  injured  side,  the 
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top  going  beneath  the  axilla,  and  the  limb  should  be  very  gently 
straightened,  since  by  this  time  it  will  probably  have  become 
much  abducted,  and  rotated  outwards.  Then  with  numerous 
handkerchiefs,  towels,  etc.,  this  long  splint  must  be  fastened  on, 
passing  the  bandages  round  the  thorax  and  pelvis.  Along  the 
inner  side  of  the  leg,  a  short  splint,  say  an  u  mbrella,  should  then 
be  placed,  and  a  back  splint  of  thin  board,  or  stiff  paper  folded, 
may  be  placed  along  the  back  of  the  thigh.  These  supports  must 
then  be  fastened  round  the  thigh,  leg,  and  foot,  as  can  best  be 
managed.  Finally,  the  injured  limb  must  be  tied  to  the  sound 
one  in  two  or  three  places. 

If  these  proceeding's  have  been  thoroughly  carried  out,  it  should 
be  X)ossible,  although  it  would  be  unwise,  to  carry  the  patient 
simply  by  the  head  and  heels,  without  any  bending. 

(13.)  Fracture  near  the  knee  joint.  Here  the  risk  of  injury  is  ^  *^S»^^' 
very  much  less,  and  one  of  two  plans  may  be  adopted.  If  the 
limb  is  lying  fairly  straight,  an  inside  and  an  outside  splint,  as 
two  walking  sticks,  should  be  tied  on  with  several  handkerchiefs, 
avoiding  the  actual  seat  of  fracture  ;  or  what  will  be  found  more 
comfortable,  especially  if  the  limb  be  bent,  will  be  to  place  beneath 
the  joint  a  thick  pillow  or  other  support,  keeping  it  in  the  flexed 
position  with  a  few  bandages  tied  round  all. 

(14)  In  a  fractured  Patella,  the  great  indication  is  to  avoid  ^^  *^® 
increased  separation  of  the  fragments  and  further  damage  to  the 
knee  joint  beneath.    This  will  best  be  done  by  a  strong  back 
splint  of  umbrellas,  boarding,  etc.,  running  the  whole  length  of  the 
thigh  and  leg,  and  tied  on  firmly  with  handkerchief 

(15.)  Fractures  of  one  or  both  bones  of  the  leg  generally  occur  Of  the  log. 
from  direct  violence,  and  because  the  skin  is  so  thin  over  the  shin 
bone  they  are  very  apt  to  become  secondarily  compound,  and 
may  be  so  from  the  beginning.  *  These  fractures  are  thus  often 
extremely  severe  injuries,  and  require  much  care  and  gentleness 
in  handling.  If  the  limb  be  very  much  crushed,  with  comminu- 
tion of  the  bones,  whether  the  fracture  be  compound  or  not, 
I 

*  It  would  be  mmeoewary  to  add  that  in  aU  cases  of  fracture  of  the  lower 

limb  no  effort  should  ever  be  made  to  bear  the  weight  of  the  body  on  the  leg, 

were  it  not  that  the  proceeding  is  of  constant  occurrence,  whether  any  im- 

proTised  splint  has  been  put  on  or  not,  with  the  incTitable  ooDsequence  of 

great  additional  damage. 

L 
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Fractured 
ankle. 


In  general 
crushing  of 
the  foot  or 


Transport 


Theaedaa 
chair 


probably  the  best  plan  will  be  to  take  a  soft  pillow  and  arrange 
the  stuffing  so  as  to  form  a  trough,  lay  the  limb  in  it,  and  tie  it 
up  with  soft  bandages.  In  slighter  cases,  splints  long  enough  to 
reach  below  the  feet  must  be  put  on  both  the  outer  and  inner 
sides,  or  on  the  outer  one  only.  (See  Fig.  86.)  If  the  boot  can  be 
easily  taken  off,  as  by  cutting  up  the  side  springs  or  laces,  this 
should  be  done,  but  it  should  be  left  alone  if  it  seems  that 
removal  could  cause  the  slightest  damage. 

(16.)  In  Fotts  fracture  with  dislocation  at  the  ankle  joints  it 
will  be  unwise  to  use  any  force  to  rectify  the  deformity,  which 
will  often  be  considerable.  The  boot  sliould  be  cut  off,  and  a 
splint,  extending  from  the  knee  to  below  the  foot,  should  be  put 
on  the  inner  or  the  outer  side,  as  seems  best,  with  handker- 
chiefs. The  foot  should  be  placed  in  as  nearly  a  natural  position 
as  it  will  readily  come  to. 

Finally,  in  those  cases  of  compound  dislocation  of  the  ankle, 
or  of  a  general  crush  of  the  parts  about  the  foot,  caused  by  great 
violence,  little  can  be  done,  except  to  tie  the  parts  up  in  a  pillow, 
or  to  use  such  other  materials  for  soft  support,  as  the  circum- 
stances of  the  case  will  admit  of. 

Method  of  transport  qf  cases  of  fracture,  and  precautions  to 
be  taken  therein: — 

In  military  surgery  it  naturally  happens  that  great  stress  is  laid 
upon  the  best  ways  of  moving  people,  helpless  from  injury, 
whether  through  fracture  or  otherwise.  A  regular  stretcher  drill 
is  laid  down,  and  other  plans  for  lifting  and  carrying  are  carefully 
considered. 

But  in  civil  practice,  and  in  connection  with  the  proper  work  of 
house  surgeons  and  dressers,  elaborate  descriptions  of  the  different 
kinds  of  stretchers  and  of  kindred  details  would  be  out  of  place ; 
still,  it  is  desirable  that  all  civilian  dressers,  surgeons,  or  porters, 
who  have  to  do  with  helpless  people,  should  have  some  acquaint- 
ance with  the  best  ways  of  lifting  and  moving  them,  and  one  or 
two  of  these  ways  will  here  be  mentioned,  supposing  always  that 
the  injured  person  is  unable  to  walk  at  all.  (The  case  of  children 
need  not  here  occupy  our  time). 

K  two  people  only,  A  and  B,  are  available  for  the  transport, 
and  the  person  is  able  to  sit  up  a  little,  the  best  way  to  manage 
will  be  for  them  to  make  a  ''  sedan  chair  "  by  crossing  their  arms. 
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Of  HoA  "  cluur  "  there  are  three  patterns,  bat  one  oiil;  is  figated 
here,  because  it  is  the  best  to  use  generally. 

la  the  first  of  the  other  two  plans,  the  fingers  of  the  right  Vari«ti«  at. 
band  of  A,  and  the  left  hand  of  B  are  interlocked  to  fonn  a  seat, 
while  A's  left  hand  is  placed  on  fi's  shoulder,  and  vies  vena,  to 
make  a  back  support. 

In  the  second  plan  both  A'fi,  and  one  of  B's  hands  are  joined 
to  form  a  triangular  seat,  and  B's  other  hand  reals  on  A's  shoulder, 
forming  a  cliair  back. 

But  the  tliird  way  figured  here  (Fig.  88)  is  the  best,  where  xba  bwt  w^ 


.^- Hands  /ormint}  a  Sedan  Vhair. 

both  pairs  of  hands  are  used,  loctted  together  to  form  a  seat,  and 
where  the  patient  supports  himself  by  his  hands  placed  upon 
the  bearers'  shoulders. 

If  the  patient  be  quite  helpless  or  senseless,  whether  he  has  to  To  lut* 
be    carried   any  distance,    or  has  only  to   be  lift«d  on  to  a  P^^J  ""^ 
stretcher,  or  bed,  the  aisistance  of  tliree  people  is  desirablej  two,      ^^' 
A  and  B  to  do  the  Urtiiig,  and  the  tliird,  C,  to  look  after  the 
injured  limb  and  the  patient  generally. 

A  and  B  take  up  a  position  on  the  opposite  sides  of  the  patient, 
near  his  liaunch  bones,  facing  each  other  ;  they  then  stoop  down, 
and  each  gradnally  gets  one  hand  under  bis  back,  near  the 
shoulder  blades,  till  they  meet  and  are  clasped  \  the  other  hands 
are  then  passed  and  locked  under  the  breech. 

Having  secured  a  firm  grasp  they  rise  together  from  the  stoop- 
ing posture  with  the  patient,  and  are  ready  to  move.     It  is  not 
advisable  that  A  and  B  should  kneel,  uEileas  they  cannot  stoop 
low  enough,  but  if  one  does,  both  should. 
L  2 
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A  patient  lifted  in  this  way  can  readily  be  placed  on  a  bed,  or 
be  lowered  on  to  a  stretcher  for  more  convenient  carriage.  In 
lifting  a  stretcher  the  taller  of  the  bearers  should  go  to  the  head, 
and  should  give  the  directions  as  to  the  time  of  lifting,  etc.  The 
head  should  always  be  lifted  a  little  before,  and  lowered  a  little 
after  the  feet.  In  carrying  any  one  on  a  stretcher,  the  bearers 
should  not  keep  step,  but  the  left  foot  of  the  one  must  be  put 
forward  with  the  right  of  the  other,  to  avoid  swaying.* 
Convayance  in  With  regard  to  conveyance  in  cabs,  a  four-wheeler  is  much 
better  than  a  hansom.  If  the  injury  be  very  severe  the  patient 
should  be  lying  down  if  possible,  either  from  seat  to  seat,  or  if 
that  space  is  insufficient,  a  stretcher  may  be  laid  across  the 
floor  of  the  cab,  both  doors  being  opened. 

When  a  patient  has  been  brought  to  the  bedside,  it  will 
generally  be  found  convenient  to  remove  the  boots  and  outer 
clothing  as  he  lies  on  the  stretcher,  and  then  to  lift  him  on  to  the 
bed,  as  described  above,  when  the  removal  of  the  clothes  may  be 
completed  at  leisure. 

Of  the  diagnosis  of  fractures. 
of  fri!c5^^  ^^*  ^®^  words  need  be  said  on  this  point  beyond  what  is  to  be 
found  in  any  surgical  text  book,  to  which  the  reader  is  referred 
for  an  enumeration  of  the  classical  and  orthodox  signs  of  fracture. 
They  may,  any  or  all  of  them,  be  absent,  but  the  cases  will  be 
few  in  which  a  general  knowledge  of  anatomy,  guided  by  common 
sense,  will  not  enable  the  surgeon  to  decide  whether  a  bone  is 
broken  or  not.  Doubtful  cases,  however,  do  sometimes  happen ; 
on  the  one  hand  the  fracture  may  cause  so  little  displacement, 
and  the  other  symptoms  may  be  so  slight  that  the  condition  is 
overlooked,  while  on  the  other,  the  injury  to  the  vessels  and  soft 
parts,  and  the  swelling  therefrom  may  be  so  great,  as  to  mask  the 
condition  of  the  bones. 

In  the  first  case  no  great  harm  will  come  of  the  failure  to 
detect  the  break,  and  in  the  second  the  question  will  be  cleared 
up  when  the  swelling  subsides  ;  but  in  all  cases  of  doubt  there  is 
only  one  rule  to  follow,  namely,  to  treat  the  case  in  all  respects 
as  if  a  fracture  were  known  to  be  present. 

*We  hare  not  thought  it  necenary  to  give  an  account  of  the  actual 
stretcher  driU,  where  the  bearers  are  numbered  oflf,  and  hare  their  seTeral 
duties  sharply  defined,  for  the  purposes  of  military  discipline. 
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11. — Of  Fractube  Beds. 

There  are  certain  points  to  be  looked  to  with  regard  to  the  bed  Fraoturv  beds. 
on  which  a  patient  with  a  fractured  limb  will  have  to  lie,  and 
inasmnch  as  it  is  probable  that  once  there,  any  further  move- 
ment will  be  hurtful,  they  should  be  considered  and  met  b^hre 
the  patient  is  placed  on  it. 

The  essential  qualities  which  the  bed  should  possess  are,  that 
there  should  be  nowhere  any  "  sagging/'  or  possibility  of  giving 
way,  that  the  surface  should  be  evenly  smooth  and  comfortably 
elastic,  and  that  the  foot  of  the  mattress  should  be  somewhat 
higher  tlian  the  head« 

In  practice  it  will  be  found  tluit  very  few  bedsteads  fulfil  these  EvOi  of 
requirements,  even  the  best  (the  wire-woven  beds,  or  those  with  ^^||^^ 
interlaced  iron  bands),  will  allow  of  a  certain  giving  way  where 
the  greatest  weight  of  the  body  comes,  while  it  is  obvious  that  this 
must  occur  to  a  much  greater  extent  in  sacking,  or  sofa  spring  beds. 
The  evils  of  this  yielding  and  fonnation  of  a  hollow  under  the 
patient  are  not  so  apparent  at  first  as  they  afterwards  become ; 
the  patient  gradually  slips  down,  the  head  and  shoulders  are 
pushed  forward,  and  the  heels  come  up,  until,  instead  of  lying  in 
a  straight  line,  the  body  forms  two  sides  of  a  triangle,  the  apex  of 
which  is  at  the  ischial  tuberosities,  to  the  grievous  alteration  of 
the  parts  about  the  seat  of  fracture,  and  to  the  great  risk  of  the 
formation  of  bed  sores. 

Fortunately  the  remedy  is  easy,  and  involves  no  apparatus ;  How 
all  that  is  required  is  a  light  wooden  frame  placed  on  the  bed-  r^n^^^M. 
stead,  underneath  the  mattress,  or  even  a  sufiicient  number  of 
light  boards  placed  across  will  do.  If  the  mattresses  are  of  the 
kind  to  be  described  directly,  no  discomfort  will  be  felt  after  a 
very  little  time  from  the  rigidity  of  these  boards,  even  by  those 
who  are  accustomed  to  lie  softly,  while  they  are  quite  as  efficient 
as  any  special  bedsteads  that  have  ever  been  devised. 

A  big  bed  is  a  big  misfortune  in  all  cases  of  sickness,  but  SIm  of  becL 
especially  in  fractures.     The  best  size  is  that  of  the  ordinary 
single  bed,  as  found  in  hospitals  and  elsewhere,  namely  6  ft.  6  in.  by 
3  ft.  6  in.  or  4  ft. 

It  is  a  matter  of  great  imi)ortance  that  the  matiressei  inBiattrwtM 
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fracture  cases  should  possess  the  qualities  of  smoothness  aud 
elasticity  in  perfection,  and  for  this  reason  any  form  of  ''  bed/' 
either  of  feathers  or  any  other  material,  is  quite  inadmissable. 
Flock  mattresses  are  objectionable,  as,  even  if  they  are  well 
made,  they  tend  in  time  to  form  knots  or  lumps.  The  best  com- 
bination of  all  is  a  straw  palliasse,  and  over  that,  one  or  two 
horse-hair  mattresses,  3^in.  to  4in.  thick  *  Over  the  mattress 
one  blanket  is  generally  found  useful  The  sheets,  etc.,  require 
no  particular  directions,  save  that  if  a  draw-sheet  and  macintosh 
are  required,  they  should  be  arranged  before  the  patient  is  put  to 
bed. 

In  cases  of  fracture  of  the  lower  extremities,  or  of  the  spine, 
all  pillows,  bolsters,  etc.,  are  harmful,  except  the  merest  cushion 
beneath  the  head,  at  any  rate  in  the  early  stages  of  union  ;  and 
if  the  patient  can  be  persuaded  to  submit  to  lying  thus  quite  flat, 
it  will  not  produce  discomfort  after  the  first  day  or  two.  It  is 
not  always  easy  to  get  this  submission,  but  in  any  case  the 
pillows  should  be  small  and  firm,  and  covered  with  separate 
slips. 

The  bed  being  ready,  the  patient,  if  completely  disabled, 
should  be  very  gently  lifted  on  to  it ;  the  clothing  should 
be  removed,  cutting  off  the  boots  and  ripping  up  the  seams  of  the 
clothes,  if  this  has  not  been  done  before.  It  is  superfluous  perhaps 
to  remind  the  reader  that  the  sound  arm  or  leg  is  the  one  which 
should  first  be  slipped  out  of  the  sleeve  or  trouser.  As  a  rule, 
ever3rthing  in  the  shape  of  temporary  splints  may  now  be  taken 
off  and  the  limb  should  be  placed  in  the  most  natural  position  in 
which  it  will  easily  lie,  on  a  pillow  fashioned  into  a  kind  of  trough. 
Sandbags  are  very  often  useful  in  restraining  spasmodic  move- 
ments or  in  steadying  the  limb.  All  pressure  of  the  bedclothes 
must  be  taken  off  by  a  regular  cradle,  or  one  improvised  out  of 
some  such  thing  as  a  bandbox  split  open.  Lint  dipped  in  some 
evaporating  lotion  may  then  be  applied  to  the  surface  of  the 
fractured  limb.  If  the  case  be  a  severe  one,  especially  if  there 
be  much  spasm,  a  hypodermic  injection  of  morphia  will  now  be 
found  extremely  useful 


*The  best  are  made  thicker  tX  the  foot  than  at  the  head,  but  they  are 
not  alwayi  to  be  procured. 


fKAOTUKBS  OF  THE  UPPER  HALF  OF  THE  BODY,  ETC.   151 


CHAPTER   XIII. 


OP  THE  PERMANENT  SETTING  OF  FRACTURES  CON- 
SIDERED GENERALLY,  AND  ESPECIALLY  OF 
FRACTURES  OF  THE  BONES  OF  THE  FACE. 
UPPER  EXTREMITIES,  AND  SPINE. 


I. — General  Considerations. 

We  have  now  to  consider  this  most  important  branch  of  the  GenenJ  ood« 
snigical  craft,  a  branch  in  which  faihire  brings  discredit  and  ■^^^'^oi'"* 
blame  out  of  all  proportion  to  the  credit  earned  by  even  a 
perfect  adjustment,  and  though  the  blame  is  often  unjustly 
bestowed,  it  must  be  confessed  that  not  seldom,  carelessness,  or 
want  of  attention  to  details,  or  neglect  of  opportunities  for 
experience,  have  permanently  condemned  many  an  unhappy 
patient  to  an  ungainly,  or  partially  useless  limb. 

Students  in  London  hospitals  certainly  should  not  complain  of 
lack  of  opportunities  for  practice,  for  in  all,  we  believe,  it  is  the 
custom  to  leave  the  setting  of  ordinary  fractures  to  the  house 
surgeons  and  dressers,  and  the  experience  they  thus  gain  is  one  of 
the  most  valuable  results  of  holding  such  appointments. 

No  pains  should  be  spared  to  get  the  adjustment  of  the  bones  imporUoM  of 
to  a  nicety ;  makeshifts  of  all  kinds  should  be  avoided ;  the  splints,  **7^J[IJi 
cradles,  etc.,  should  be  of  just  the  kind  and  size  required ;  the 
padding,  elastic,  firm  and  neat ;  the  whole  arrangement,  in  short, 
should  be  workmanlike  and  pleasing  to  the  surgical  eye.  Nothing 
betrays  the  character  of  the  w^ork  of  the  house  surgeon  and  his 
subordinates  more  surely  than  the  appearance  of  the  fracture  cases 
in  his  wards ;  in  one  ward  the  clothes  may  be  thrown  off  any  case 
of,  say,  a  broken  leg,  with  the  certainty  of  finding  the  limb  swinging 
free  of  the  bed,  with  the  heel  well  down,  the  splints,  straps,  etc., 
symmetrical,  and  the  whole  thing  looking  ''like  a  picture ;"  while  in 
another  a  similar  inspection  will  show,  perhaps,  that  the  bandages 
have  not  been  looked  at  for  days,  and  have  been  pulled  about 
by  the  patient  in  his  efforts  to  scratch,  until  the  limb,  loosened 
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from  the  splint,  has  slewed  itself  half  round,  and  there  lies  with 
the  toes  "  pointing  "  (t.^.,  with  the  foot  extended),  and  the  heel  a 
couple  of  inches  away  from  the  foot-piece.  In  both  cases,  doubt- 
less, the  bones  will  unite,  but  with  what  a  difference  to  the  earn- 
ing power  of  the  patient,  for  months  at  least — for  life  perhaps ! 

We  propose  to  consider  the  most  important  fractures,  and  the 
methods  commonly  in  use  for  setting  them,  seriatim.  In  so  doing 
we  shall  not  be  able,  nor  wishful,  to  mention  the  endless  small 
variations  and  ''  dodges  "  for  setting  broken  bones,  whose  number 
is  being  added  to  every  day,  but  shall  confine  ourselves  to  those 
ways  which  are  in  most  general  use,  and  have  stood  the  test  of  time. 

for*  ^*^*     ^^^*  ^  ^^^  ^^^  **™®  ^^'  putting  up  a  fracture  ?    Other  things 

frttotores.        being  equal,  probably  the  answer  should  be  as  soon  as  possible  after 

it  has  happened.  Swelling,  and  muscular  spasm  to  a  great  extent, 

are  thus  diminished  or  avoided.     But  cases  not  infrequently 

happen,  in  which  the  old  fashion  of  allowing  some  days  to  elapse, 

and  the  swelling  to  subside  bfifore  adjusting  the  fragments,  may 

be  advantageously  followed.    Such  cases  are  those  in  which  there 

has  been  much  comminution  and  extravasation,  with  little  spasm. 

Here,  at  first,  it  would  be  sometimes  almost  impossible,  properly 

to  adjust  the  fragments ;  but  if  the  limb  lie  on  a  pillow,  with 

sandbags,  for  a  week  or  so,  the  blood  will  have  been  absorbed  to 

a  great  extent,  and  the  position  of  affairs  can  be  more  exactly 

ascertained. 

NeoeMity  for       It  must  never  be  forgotten  that  a  limb  which  is  the  seat  of 

^M  Gucal*-     g^mjij^jQ^  13  QUQ  yff\^  itg  circulation  much  embarrassed,  especially 

in  the  way  of  the  return  of  venous  blood.  Under  certain  conditions 
of  lowered  vitality,  it  needs  only  a  slight  increase  of  this  embarrass- 
ment, as  by  some  unwise  pressure  or  constriction  by  bandages  or 
strapping,  and  the  border  linebetween  lifeand death,  between  merely 
bruised  and  gangrenous  tissues,  may  be  passed.  This  gangrene  may 
be  local  and  limited,  but  it  may  also  assume  that  fierce  and  illimit- 
able character  which  characterises  the  true  spreading  gangrene,  and 
causes  itbe  one  of  the  mostdramatic  of  all  surgical  conditions.  Here 
there  is  no  attempt  at'arrest  from  first  to  last ;  confined  to  a  finger 
one  day,  in  twenty-four  hours  the  whole  limb  may  be  dead,  and 
twelve  hours  later,  that  peculiar  emphysematous  crackling  which 
indicates  decomposition  beneath  the  skin,  may  be  felt  from  the 
neck  to  the  pelvis.    It  is  not  our  purpose  here  to  discuss  the 
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IMiihologyof  this  very  interesting  condition,  nor  do  we  assert  that 
tight  buidaging  is  more  than  one  of  many  factors  in  a  given  case; 
the  general  constitution,  the  nature  of  the  injury,  and  other 
causes,  all  bear  their  part ;  still  it  is  certain  that  cases  occur,  and 
that  but  too  frequently,  in  which  a  careless  or  ill-considered  con- 
striction has  been  the  effective  cause  of  a  traumatic  gangrene, 
which  would  not  otherwise  have  occurred.  In  such  a  case,  grave 
indeed  is  the  responsibility  of  the  surgeon. 

Sir  James  Paget  relates*  how  a  piece  of  strapping  placed  round 
A  thigh,  above  an  operation  wound,  and  overlooked  for  two  days, 
was  the  cause  of  a  condition  of  affairs  not  very  different  from 
that  above  described ;  and  to  the  eloquent  remarks  of  that  great 
surgeon  the  reader  is  referred. 

Adhesive  strapping,  it  may  be  mentioned  in  passing,  unless  the  Pncantlon 
material  be  spread  on  leather,  always  re<iuires  careful  application  neoenary  in 
when  used  for  limbs ;  it  is  unyielding  and  very  strong,  and  often  strapping 
the  temptation  to  forcibly  fasten  a  limb  down  to  the  splint  in 
good  position  leads  to  a  dangerous  amount  of  compression. 
Properly  employed  it  is  extremely  useful  in  fracture  cases ;  it 
should,  however,  never  be  put  round  the  limb  alone,  but  always 
round  the  limb  and  splint  together,  and  should  rarely  be  put 
directly  on  to  the  skin  without  a  layer  of  lint  intervening. 
Even  if  undue  tightness  does  not  produce  death  of  the  tissues,  in 
many  ways  it  is  harmful  It  gives  pain  and  aggravates  spasm, 
while  almost  certainly,  it  is  a  cause  of  those  cases  of  delayed 
union  which  give  so  much  annoyance  and  disappointment  The 
reparative  processes  cannot  be  expected  to  go  on  quickly  when  the 
venous  blood  remains,  perhaps  for  days,  in  engorged  channels,  and 
the  lymph  canalicular  system  is  distended  to  bursting. 


IL — Of  Fbactures  of  the  Bones  of  the  Face  and  of  the  Fn^ctoret  oon- 
Uppee  Extremity,  and  of  their  Setting;  and  of^^^^^^^j 
Fractures  of  the  Spine.  the  YiUnm 

Idndi. 

Fractures  qf  the  skull.    The  concussion  and  other  results  to  Of  the  tknU. 
the  cerebrum  which  follow  upon  such  injuries  to  the  head,  as 

*  CUnical  Lecture,  1876,  p.  60.  The  whole  lectore  (on  **  The  Calamities  of 
Snrgery  ")  ihonld  be  read  by  erery  huspital  drener  before  he  begins  his  work 
in  the  wards. 


cartilages. 
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fractures  of  the  vertex,  or  the  base  of  the  skull,  are  considered 
in  the  chapter  on  surgical  emergencies,  and  since  the  major 
operations  of  trephining,  or  elevating  do  not  come  within  the 
scope  of  this  book,  these  fractures  may  be  at  once  dismissed  as 
requiring  no  mechanical  treatment.  The  reader,  however,  may 
be  reminded  of  the  extreme  ease  with  which  effusion  beneath 
the  scalp  may  be  mistaken  for  a  depressed  fracture  of  the  skulL 
Over  and  over  again,  surgeons  fall  into  the  trap,  and  are  con- 
vinced that  the  depression  is  real,  though  they  have  been  deceived 
before.  Firm  pressure  in  the  middle,  not  at  the  sides  of  the 
tumour,  will  enable  the  finger  to  feel  the  bone  undisturbed  below, 
and  it  is  to  be  noted  that  a  real  depressed  fracture  is  never  mis- 
taken for  a  haematoma,*  an  injury  to  be  considered  later,  under 
the  heading  of  bruises. 
Of  the  nasal  Fractures  of  the  nasal  bones  are  common  enough  in  surgical 
^i^?ft^  practice,  and  a  lifelong  disfigurement,  at  the  least  a  per- 
manent annoyance,  is  the  result  of  neglecting  to  remedy  the 
displacement  of  the  bones.  In  these  injuries  either  the  nasal  bones 
themselves,  or  their  cartilages,  or  the  septum  narium,  or  all  of 
these  structures,  are  displaced  or  broken.  The  first  point  to  bear 
in  mind  is,  that  the  sooner  the  parts  displaced  are  put  into 
position,  the  better  and  easier  that  restoration  will  be.  The 
swelling  may  be  very  troublesome;  to  reduce  it,  hot  fomentations 
will  be  found  most  useful.  Leeches  have  been  recommended, 
but  for  obvious  reasons  they  can  only  be  used  very  sparingly  to 
the  outside  of  the  nose. 

In  all  cases  the  line  of  treatment  is  a  simple  one.  The  dis- 
placed or  depressed  bones  must  be  lifted  into  place  again  by 
manipulation,  with  such  an  instrument  as  a  stifi  steel  director, 
inserted  into  the  nostril ;  once  replaced,  they  will  generally 
remain  in  position,  if  not  they  must  be  kept  there  by  plugs  of 
lint  or  cotton,  soaked  in  carbolised  oil. 

Displacement  of  the  cartilages  is  more  obstinate  than  that  of 
the  bones,  and  generally  requires  careful  plugging  with  pledgets 

*  The  accepted  cause  of  the  deceptive  feeling  of  depression  is  that  there  is 
a  ring  of  fibrinous  material  round  the  edge  of  Uie  effusion.  This  is  certainly 
not  iJwajB  so,  and  the  explanation  is  not  very  satisfactory.  We  are  incUned 
to  attribute  it  in  part  to  defective  tactile  education,  combined  with  a  mental 
bias,  as  occurs  in  the  sensation  of  two  objects  when  only  one  is  present,  if 
that  one  be  touched  with  the  fingers  crossed  over  each  other. 
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of  lint,  frequently  changed,  to  cure  the  deformity.  This  is 
especially  true  of  displacement  of  the  septum,  causing  obstruction 
to  the  respiration  through  one  nostril,  catarrh  of  the  mucous 
memfarane,  etc.  In  these  cases  the  septum  must  first  be 
straightened  with  an  ordinary  pair  of  dressing  forceps,  or  if  they 
are  at  hand,  with  the  flat  bladed  forceps  invented  by  Mr.  Adams, 
and  should  then  be  kept  in  its  place  by  appropriate  plugs. 

All  attempts  at  moulding  by  pads,  lint,  etc.,  placed  outside 
the  nose,  appear  to  be  useless,  but  a  carefully  moulded  gutta- 
percha "  cap  "  is  often  very  serviceable.  In  cases  of  old  standing 
deformity,  which  not  infrequently  present  themselves  for  treat- 
menty  it  is  probable  that  the  wearing  of  some  such  apparatus  as 
the  nasal  truss  devised  by  Mr.  Adams,  would  be  of  considerable 
use.* 

Other  fractures  of  the  bones  of  the  face,  e.g.  of  the  zygoma,  the 
malar  bone,  etc.,  occur  so  rarely  in  practice,  and  differ  so  widely 
in  every  case,  that  it  would  be  but  lost  labour  to  lay  down  any 
general  rules  of  treatment. 

Fractures  of  the  upper  alveolar  process,  with  more  or  less  of  Of  the  mgf^r 
the  body  of  the  maxilla,  occur  from  great  direct  violence.  In  ^*^' 
some  cases,  where  this  injury  is  not  accompanied  by  general  dis- 
organisation of  the  face,  the  displaced  portion  of  bone  may  be 
readily  replaced  by  manipulation,  and  the  fragments  will,  as  a 
mle^  stay  in  position  ;  if  not,  unless  the  teeth  of  the  lower  jaw 
can  be  made  to  serve  the  purpose,  an  interdental  splint  may  be 
£uhioned  as  described  in  fractures  of  the  mandible,  or  the  teeth 
may  be  wired  together.    The  accident  is  a  very  rare  one. 

Fracture  of  the  lower  jaw,  on  the  contrary,  is  very  common,  and  P'  ^*  ^^^^'^ 
occurs  with  very  varying  degrees  of  severity.  We  will  consider 
first  those  cases  which  may  be  satisfactorily  treated  by  the  general 
surgeon,  who  does  not  claim  to  possess  the  special  manipulative 
skill  which  belongs  more  properly  to  those  who  have  given 
particular  attention  to  the  surgery  of  the  teeth  and  of  the 
structures  connected  with  them. 

An  ordinary  fracture  of  the  jaw  occurs  commonly  from 
direct  violence,  and  is  frequently  compound.  Provided  that 
necrosis  does  not  take  place,  this  fact  does  not  so  materially 


VkU  Medical  Society's  Proceedings.    Vol  IV.  p.  78. 
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alter  the  process  of  union,  or  tiie  treatment,  as  is  f^enerally  the 
case  in  compound  fractures,  and  the  fragmente  as  a  rule  unite 
firmly  enongh. 

In  most  cases  it  will  be  sufficient  to  carefully  mould  a  gutta- 
percha^  or  plastic  felt  splint  to  the-outside  of  tlie  jaw,  as  shown 
in  Fig.  89,  and   to  fix   it   with   a  firm   four-tailed  bandage, 


Via.  %9.— Moulded  ^litU  for  Lmar  Jaw. 
(see  also  Fig.  61)  so  that  the  upper  teeth  may  fit  to  the  lower 
ones,  and  thus  serve  as  a  natur^  splint. 

The  moulded  splint  Aould  be  fiuhioned  out  of  an  oblong  piece 
of  gutta-percha  or  felt,  about  10  in.  by  5  in.  for  an  adult  man, 
(the  siie  will  of  course  vary),  and  must  be  cut  down  the  middle 
of  its  length,  except  for  about  three  inches  in  the  centre,  so  that 
it  is  practically  of  the  shape  of  the  centre  of  the  four-tailed 
bandage  which  has  been  before  described.  To  mould  and  apply 
it,  the  four  ends  thus  made  must  be  folded  up,  while  it  is  warm, 
exactly  as  the  bandage  is.  It  will  be  wise  to  cut  out  a  paper 
shape  first  to  secure  an  exact  fiL  If  it  be  necessary,  as  for  the 
dressing  of  a  wound  on  the  chin,  a  trap-door  may  be  cut  in 
the  splint. 

In  more  severe  cases,  additional  firmnees  may  be  attained  by 
fastening  together  the  unloosened  teeth  on  either  side  of  tbe 
firactore  with  stout  silver  wire ;  this  with  care  is  often  of  great 
service.  Again,  arongh  interdental  splint  may  be  made  by  warm- 
ing and  moulding  a  mass  of  gutta-percha  of  about  the  size  of  oue's 
thumb,  and  pressing  up  the  teetb  ou  the  side  of  the  fracture  into 
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it,  and  when  the  fragments  are  in  good  position  pressing  the 
whole  mass  upwards  against  the  upper  teeth. 

Loosened  teeth  should  always  be  left  alone  unless  they  are 
obyionsly  shattered.  For  the  first  week  or  ten  days  all  food 
must  of  course  be  liquid,  and  for  the  first  day  or  two  it  will  gene- 
rally be  found  possible  to  get  nourishment  enough  taken  through 
a  tube,  or  poured  in  at  the  comer  of  the  mouth.  But  the  patient 
will  soon  manage  to  suck  in  and  swallow  fluids,  and  later  on  soft 
semi-solid  food,  without  disturbance  of  the  fragments. 

Fractures  of  the  jaw  of  ordinary  severity,  and  which  do  not 
present  unusual  complications  of  displacement,  may  be  success- 
fully treated  on  the  foregoing  lines.  Gases  however  will  present 
themselves  which  require  special  apparatus  and  special  mechanical 
knowledge  to  keep  the  fragments  in  good  position.  For  the 
following  account  of  the  management  of  such  fractures  we  are 
indebted  to  a  colleague,  Mr.  H.  Hayward. 


Of  the  Treatment  of  Severe  Fractures  of  the  Jaw 
Requirinq  SpEaAL  Apparatus  for  Each  Case. 


I.    Of  Fracture  or  the  Lower  Jaw. 

Until  1816  no  advance  was  made  upon  bandaging  as  a  means  of  keeping  Of  seTera 
steady  the  broken  ends  of  the  lower  jaw  ;  about  that  time  Malgaigne^  fraotores  of 
Lomddlej  and  others,  suggested  the  plans  of  tying  the  teeth  near  the     ^  ^^^^  ^* 
fracture  together  with  silk  or  wire,  or  of  boring  holes  in  the  alveolus  on 
either  side  of  the  fracture,  and  then  tightly  twisting  up  wires  passed 
through  them. 

The  next  distinct  advance  in  this  direction  was  due  to  Lonsdale,  who 
employed  an  apparatus  with  a  concave  semicircular  ivory  groove  as  a  cup 
for  the  teeth  ;  this  was  fixed  to  a  curved  screw-bar,  so  attached  to  a  lower 
padded  chin-piece,  that  by  the  screwing  up  of  a  nut,  the  front  teeth  (if  any 
were  present)  were  tightly  pressed  on  their  cutting  edges,  and  the  jaws 
pressed  up  to  the  teeth.  The  chief  objection  I  have  always  found  to 
Lonsdale's  splint  has  been  its  liabilty  to  catch  in  the  bedclothes,  and  to  be 
dragged  out  of  position  during  sleep,  and  in  any  case  a  splint  made  on 
this  principle  would  not  be  comfortable  or  trustworthy  for  mouths  which 
were  edentulous,  or  where  molar  teeth  only  existed. 

Nevertheless,  for  cases  of  great  displacement,  especially  if  the  fractures  are 
compound,  metal  cap  splints  can  be  made  (generally  silver  is  used)  which 
are  able  to  fit  the  teeth  and  gums  and  keep  the  fractured  ends  of  the  bones 
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and  the  teetli  (if  uij)  in  sbsoluU  appoeition,  uid  the  jaws  in  nonaol 
coaptation,  bat  for  thia  treatment  to  be  euccesBful,  the  attainment  of  an 
ftccnrate  model  ie  a  tine  quA  turn. 

As  far  back  as  18G6  some  cawa  otvetj  serioiiH  compound  fracture  of  the 
jaw  with  displacement  came  under  mj  care,  and  in  Mr.  Chriitopher 
Heath'i  work  on  Injuria  and  Dutata  of  tht  Jaw,  eniragh  is  quoted  from 
aij  notes  to  gire  a  fail  idea  of  this  method  of  treatment. 

Theiie  are  two  ways  in  which  an  exact  model  may  be  procured. 

If  the  &aetuied  bone  can  be  held  in  accurate  position  while  the  model 
is  taken  in  wax,  carried  in  a  well  selected  dentist's  impreuion  trsy,  such 
u  isoaed  for  modelling  for  artificial  teeth,  an  impreision  may  be  easily 
and  quickly  made  which  will  do  quite  well ;  but  if  there  is  much 
displacement  or  comminution,  or  if  the  jaw  presents  much  swelling  and 
tendeiness,  the  forcible  retention  of  the  displaced  parts  long  enough  in 
position  to  secure  a  good  mould,  is  not  possible,  and  the  tecond  plan 
most  be  resorted  to. 

This  consiats  of  taking  a  model  of  the  displaced  bone  luitii,  and  tlkcn 
altering  the  cast  firom  it  by  sawing  it  in  pieces  and  again  uniting  these  in 
their  proper  position.  When  the  teeth  are  fairly  numerous  in  both  jaws, 
this  task  will  be  rendered  much  easier  from  the  guides  which  the  focetting 
of  their  worn  snr&ces  will  afford. 

The '  fragments  thus  coapted  may  be  retained  in  place  with  melted 
beeswax,  and  then  a  solid  plaster  of  Paris  mould  may  be  made  upon 
wluch  dies  and  matrices  may  be  cast,  on  which  again  gold,  silver,  or 
platinum  plates  can  be  struck  up  (Fii^  90,  91). 

To  fit  bU  the  teeth  and  the  guma  for  about  one-third  or  to  half  an  inch 
below  the  t««th  on  the  tongue  and  lip  aide,  this  cap  should  extend  back 


Fio.  80. — MtUd  Cap  ^intfor  Fraetwrtd  Lowar  Jaw,  Kenfrom  abovt. 
w  for  as  to  fit  OTer  at  least  the  furthest  back  tooth  which  is  embedded  in 
a  misplaced  piece  of  jaw.  If  the  fracture  is  compound,  WTeral  holea 
should  be  drilled  in  the  pUle  in  those  situations  where  the  discharge  takea 
place. 

It  ia  often  sufficient  to  place  this  cap  or  plate  in  the  month,  and 
steadily  press  up  the  teeth  into  their  proper  reoeptadea,  and  to  bandage 
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ootiiila  with  Uu  nnul  "four-Uiled"  baniLige  over  a  well-fitted  gatto- 
pareha  aocket  nude  to  the  hoiuoat4l  mmua  of  the  jaw  tttet  it  hu  been 


Fio.  91. — MdtU  Cap  Sptinl/oT  Lower  Jaie,  uen/rom  btlinB. 
Mt.    The  chief  ftdrantsge  of  a  metal  pUte  ii  the  compkratiTety  Bnull 
apMB  it  occapiea  in  the  moath — the  (alinuy  glandi  tooa  ceoie  to  be 
«tininl«t*d  by  it 

I  have  adopted  Dnmeiotu  modificstioiu,  commencing  in  1860,  by  lining 
the  metal  splints  vith  chunois  leather,  f{utta-perch&,  or  vulcanite.  But 
KDOt  186S^  in  eaaet  where  there  were  either  but  few  teeth,  or  when  many 
W«i«  looae,  or  when,  from  the  deprwaed  condition  of  the  patient,  uedicinM 
or  liquid  food  were  fteqaently  necesiary,  or  when  an  eicenive  fcetid  dis- 
charge necenitated  repeated  diiinfectanti,  I  have  used  inttrdtMal  splints  latenlenta 
with  a  space  or  spaces  between  them  to  allow  either  of  tubes  to  feed  with  ■pl'nta. 
aonpy  or  to  wash  out  discharges. 

Id  such  cases  iplinti  have  to  be  made  and  litted  to  each  jaw,  and  when 
the  correct  coaptation  has  been  secured,  the  two  pieces  can  be  joined 
together  by  vulcanite,  leaving  spaces  for  tabes  for  feeding  and  for  the  uae 
of  antiseptics.  As  the  author  of  this  work  has  suited,  (page  156)  gutta- 
peicha,  or  gam  resins,  may  be  used  as  temporary  interdental  splints,  very 
conveniently,  particularly  in  yoting  mouths. 


Fia.  Q%~VuUaHii,€  Inter-dtntoX  Splint, 

Fig.  n  is  a  pctore  of  the  first  interdental  splint  I  made  in  1860  for  a 

patient  with  oomponnd  fracture  of  both  jaws  and  displacement  of  the  teeth 

in  each.    I  used  beeswax  to  take  the  first  impressions,  cast  |daster  int« 

fcheae,  set  the  bactuie  by  cutting  through  the  phutor  and  fitting  the  teeth 
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together,  so  as  to  secure  the  normal  bite,  making  a  vulcanite  socket  for 
each  jaw  so  set,  and  subsequently,  when  comfortably  fitted,  uniting  them 
together.  In  severe  cases,  at  least  one  aperture  between  the  splints  should 
be  made  to  pass  a  tube  for  food,  or  a  syringe  for  washes.  Such  splints  often 
require  no  bandaging,  but  if  necessary,  a  four-tailed  bandage  may  be 
used,  or  a  chin  piece,  with  the  ends  sewn  together  at  the  back  of  the  neck. 
This  may  be  united  to  a  skull  cap  made  of  indiarubber  webbing,  by  a 
vertical  piece  in  front  of  the  ears.  It  is  very  desirable  to  sew  all  the  parts, 
as  the  knots  in  tied  bandages  are  liable  to  become  loose  during  sleep,  or 
to  cause  pain  by  their  pressure  on  cutaneous  nerves,  and  thus  may  pro- 
duce unrest 
Of  the  upper  Fractures  of  the  upper  jaw,  with  or  without  broken  or  displaced  teeth, 
J*^'  are  of  much  more  frequent  occurrence  in  civil  practice  than  formerly,  due 

chiefly  to  football,  cricket  playing,  and  cycle  riding. 

The  treatment  of  such  cases  is  similar  to  and  simpler  than  that  of  fractures 
of  the  lower  jaw,  as  we  have  now  a  fixed  basis  for  an  interdental  splint,  or 
one  fitting  only  to  the  teeth,  gums,  and  hard  palate.  The  greater  vascularity 
of  the  bones  and  soft  tissues  is  an  immense  advantage,  and  for  this  reason 
any  portions  of  bone  having  the  smallest  attachment  to  soft  parts  should  be 
replaced  in  their  normal  situations,  also  teeth  whose  fangs  are  broken  in 
their  sockets,  or  those  entirely  detached  should  be  replaced  after  being 
thoroughly  cleansed  in  warm  water  and  the  coagula  removed  from  their 
sockets.  The  recuperative  power  of  the  vascular  tissues  is  so  great  that 
the  most  determined  effort  should  be  made  to  avoid  the  sacrifice  of  any 
part  of  the  jaw,  alveolar  process,  or  tooth,  which  has  any  soft  tissue  con- 
nection. It  is,  therefore  especially  important  to  replace  the  disturbed 
bones  and  teeth  as  soon  as  possible.  Care  must  be  taken  if  there  is  much 
comminution,  not  to  pinch  any  soft  parts  between  the  broken  fragments 
in  replacing  them,  otherwise  much  pain,  swelling,  and  delayed  union 
will  result. 
Splint  for.  When  the  fragments  have  been  satiafiEUStorily  replaced,  a  gold,  silver, 

platinum,  vulcanite,  gutta-percha,  or  gum  resin  splint,  or  a  metal  splint 
lined  with  gutta-percha  or  vulcanite,  modelled  as  already  described  for 
fractured  lower  jaw,  may  be  fitted,  if  necessaiy. 

The  clavicle.  Fractures  of  the  Clavicle.  This  iracture  is  stated  by 
statisticians  to  stand  fifth  in  the  order  of  relative  frequency,  but 
it  is  probable  that  its  real  place  is  higher.  The  error  (if  error  it 
be)  having  perhaps  arisen  from  the  tables  being  largely  drawn 
from  in-patient  records,  while  the  majority  of  these  fractures  are 

Freqnency  of  treated  in  the  casualty  rooms  of  hospitals,  and  may  never  come 
eacci  en  ^^^  ^j^^.^  books.  Moreover,  it  is  certain  that  in  infants  the 
fracture  is  often  not  recognised  or  treated  at  all. 
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At  any  rate  the  injury  is  exceedingly  common,  and  every 
student  may  count  upon  seeing  a  sufficient  number  of  cases.  Yet 
there  is  no  fracture,  about  the  setting  of  which,  text-books  give 
more  deplorably  bewildering  and  contradictory  directions,  or 
about  which  the  student  is  apt  to  get  more  confused  the  more  he 
reads. 

The  great  points  of  difference  are,  first,  as  to  the  position  of  the 
arm,  especially  of  the  elbow  ;  second,  as  to  the  use  of  an  axillary 
pad  ;  third,  whether  some  set  form  of  apparatus,  or  strapping,  or 
bandaging,  is  best. 

Avoiding  any  discussion  of  the  mechanics  of  the  fracture,  at  the 
risk  of  seeming  dogmatic,  we  will  here  consider  those  few  methods 
of  setting  which  we  believe  will  be  best  for  the  student  to  learn 
and  the  surgeon  to  practice. 

In  the  first  place,  there  is  probably  only  one  way  in  which  the  Treatment  by 
fracture  can  be  treated  so  that  there  shall  be  no  permanent  ^^^^ 
deformity,  and  that  is  by  compelling  the  patient  to  lie  aKsolutely 
flat  and  still,  with  a  small  cushion  between  the  shoulder^i,  until 
there  is  sufficient  cohesion  of  the  fragments  to  prevent  any  displace- 
ment. For  this  at  least  a  fortnight  will  be  required,  and  no 
bandage  or  apparatus  of  any  kind  is  called  for  so  long  as  the 
position  is  maintained,  for  the  fragments  come  naturally  into  their 
places.  When  it  is  considered  safe  to  trust  to  their  cohesion,  the 
arm  must  be  fixed  for  a  week  or  two  in  some  one  of  the  ways  to 
be  directly  described.  Few  indeed  will  be  the  instances  in  wliich 
the  patient  will  submit  to,  or  the  surgeon  advise,  so  irksome  a 
treatment,  but  it  may  happen  occasionally  that  perfect  symmetry 
and  grace  are  very  important  factors  in  social  life  or  happiness, 
and  for  such  patients  alone  will  the  game  be  worth  the  candle. 
In  most  cases  it  will,  on  the  contrary,  be  generally  undesirable  even 
to  confine  the  patient  to  bed  ;  the  fracture  must  therefore  be 
firmly  fixed  in  some  way  or  another,  even  though  absolute  appo- 
sition be  very  difficult  or  impossible  to  attain. 

Taking  the  case  of  the  common  fracture  in  the  middle  third  ;  Nature  of  the 
the  deformity  to  be  rectified  is,  when  the  patient  is  erect,  a  ^  * 

downward  inward  and  backward  displacement  of  the  innw  end 
of  the  outer  fragment ;  the  shoulder  therefore  requires  to  be 
elevated  and  to  be  pressed  outwards  and  backwards  ;  while  to  fix 
the  parts  in  this  position,  the  arm  must  be  fastened  to  the  side. 

M 
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neoanditiniu     'I'o  attain  this  raising  of  the  siioutder,  all  authorities  are  agreed 

^e^l^Sce-     tl**'  *^^  elbow  must  be  well  puslied  up  and  most  advise  that  a  pad 

ment,  should  be  placed  in  the  axilla  ;  but  whether  the  elbov  should  be 

carried  forward  across  tbe  chest,  or  should  remain  in  the  axillary 

line,  or  be  carried  backwards,  is  a  question  about  whicli  there  is 

great  diversity  of  opinion. 

Cases  will  of  course  differ,  but  in  most  instances,  we  think,  it  is 
very  easy  to  show  that  the  arm,  if  carried  well  behind  the  axillary 
line  pulls  the  shoulder  back  with  it,  and  rectifies  the  deformity 
most  satisfactorily.  Any  method  then,  by  which  tlie  elbow  may  be 
pushed  up,  carried  back,  and  kept  them  wliile  the  shoulder  is 
forced  outwards,  will  effect  in  moat  cases  a  satisfactory  setting  of 
a  broken  clavicle. 
n^tmeot  These  conditions  maybe  well  fulfilled  with  a  moderately  broad 

ordJDuy         VoDer  bandage,  and  with  a  wedge-sliaped  axillary  pad  about  two 
"f^""-  and  a  half  inches  thick  at  its  base.*  This  latter  being  placed  in  posi- 

tion (pressure  on  the  axillary  plexus  being  carefully  avoided)  the 
arm  is  fixed  in  the  line  which  best  reduces  the  deformity,  with  tbe 
elbow  well  back  and  pushed  up.  Tlie  end  of  the  bandage  is  then 
fastened  round  tbe  arm  just  above  the  elbow  with  a  cluve-hitch 


Fig  03. — Fractured  Clavicle  fxed  with  a  Roller  Bandage. 

*  Thi(  wedge -ilupsd  eiuhioD  touat  ba  pimeed  with  its  bue  or  broadest  part 
npwsrdl,  fltt«d  into  tbe  top  of  the  axilla.  Tapes  are  of  ten  futenedtfl  its  cornen 
to  tie  OVBi  the  (houlder.^aod  other  ibapei  than  tbe  tredge  are  in  CDmmon  tue. 
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(a  soft  handkerchief  or  litit  may  be  put  round  the  arm  first  to 
avoid  chafing),  and  then  carried  backwards  round  the  body  andarm, 
which  is  placed  across  the  chest.  Movement  of  the  arm  being  thus 
prevented,  the  bandage  must  be  continued,  at  first  horizontally, 
round  the  body  and  arm,  from  below  upwards,  until  the  limb  is 
fixed  to  the  side ;  then  a  sufficient  number  of  turns  must  be  taken 
obliquely  over  the  hand  and  forearm,  and  below  the  point  of  tlie 
elbow,  so  as  to  support  it  (a  slit  being  cut  there  if  necessary)  until 
the  hand  and  forearm  are  covered  in.     (Fig.  93.) 

In  hot  weather  it  is  advisable  to  dust  starch  or  violet  powder 
over  the  skin  before  the  bandage  is  applied,  especially  in  the 
folds  of  the  axilla.  However  carefully  and  well  the  bandage  may 
be  put  on,  still  it  will  get  loose  in  a  few  days,  and  must  be 
tightened  up;  the  interval  however  may  be  considerably 
lengthened  by  rubbing  a  little  starch  paste  into  the  folds  of  the  ^ 
bandage,  a  useful  procedure,  it  may  be  mentioned  in  passing,  in 
all  cases  where  any  length  of  bandage  is  employed. 

Although  the  roller  is  more  generally  employed  than  any  other  Tre«tmeiit  by 
form  of  bandage  in  putting  up  fractured  clavicles,  we  are  ^^^  tiiangl«i» 
convinced  tfiat  a  careful  application  of  two  triangular  band- 
ages,  in  the  way  already  mentioned  under  the  heading  of  impro- 
vised treatment  of  fractures,  is  more  simple,  and  often  efifects  the 
reduction  of  the  fracture  quite  as  effectually.  As  will  be  seen 
in  Fig.  94,  the  scarf  round  the  body  binds  the  arm  firmly  to 


Fig.  94. 

it,  and  the  one  passed  obliquely  under  the  elbow,  and  over  the 
M  2 
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opposite  shoulder  confines  the  hand  and  forearm,  and  pulls  the 
point  of  the  elbow  at  once  backwards  and  upwards.  The  two 
triangular  scarves,  being  fastened  in  reef  knots,  can  readily  be 
tightened  up.  The  rules  as  to  the  axillary  pad  will  be  the  same  as 
in  the  previous  case. 

In  infants  and  very  young  children,  incomplete  fractures  of 
the  clavicle,  are  very  common,  and  are  easily  overlooked.  It 
is  almost  hopeless  to  try  to  follow  any  orthodox  rules  as  to  the 
setting  of  these  fractures,  but  they  generally  unite  with  little 
deformity  if  the  arm  is  brought  to  the  side,  the  forearm  and  hand 
crossed  over  the  chest,  and  the  limb  fixed  in  that  position  by 
strips  of  adhesive  plaister  (out  of  any  ordinary  bandage,  a  baby 
will  wriggle  in  ten  minutes) ;  all  precautions  being  taken  to  avoid 
chafing  of  the  skin. 

For  the  more  infrequent  fractures  which  involve  the  inner  or 
the  outer  extremities  of  the  clavicle,  it  is  difficult  to  lay  down  any 
general  rules  of  treatment.  It  may  first  be  said,  that  in  all 
cases  where  there  is  much  displacement,  the  fracture  should 
be  put  up  on  the  same  lines  as  if  it  were  one  in  the  middle 
third.  If,  however,  the  fracture  is  quite  close  to  the  sternum, 
any  bandage  which  will  confine  the  arm  to  the  side,  and  the  hand 
and  forearm  across  the  chest,  for  a  fortnight,  will  suffice. 

If  again  the  fracture  be  near  the  acromion,  and  there  is 
not  much  displacement,  a  shoulder  cap  of  gutta-percha,  or  felt, 
as  in  fractures  of  the  neck  of  the  humerus  (q,v.)  will  be  an 
efficient  mode  of  treatment.  Axillary  pads  in  these  last  cases  are 
not  generally  required. 

The  following  modes  of  setting  fractured  collar-bones  should 
not  go  without  mention,  for  although  we  do  not  advise  any  one 
of  them  for  general  use,  cases  occur  in  which  some  one  or  other 
may  prove  of  service. 

The  double  figure  of  8  for  the  shoulders,  is  recommended  for 
cases  of  single  or  double  fracture.  It  is  very  pretty  on  paper,  but 
inefficient  in  practice. 

Velpeau's  bandage  is  classical,  and  is  to  be  found  in  almost  all 
text  books ;  but  it  is  complicated,  and  brings  the  elbow  almost  to 
the  middle  line  in  front,  the  hand  resting  on  the  opposite  shoulder. 

"  Moore's  figure  of  8  of  the  elbow."  From  the  illustrations  this 
appears  to  be  efficient,  but  we  have  no  personal  experience  of  it 
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Drtalmsnt  by  broad  strips  of  adhesive  plaister  ia  advocated  by 
Dr.  Sayre  and  other  surgeous,  and  is  cominf;  into  more  general 
use  in  this  country.  Althouf;!)  it  ia  not  without  its  drawbacks,  it 
certainly  is  an  efficient  method  of  setting  the  fracture. 

The  principle  and  practice  of  the  method  will  be  understood  ^^'T'^ 
from  Figs.  95  and  96.     Two  strips  of  adhesive  strapping  are  cut,  "^ 
(moleskin  strappiug  is  the  beat),  three  to  four  inches  wide,  and  of 


Pia.  9$.—Sayre's  Method  for  Fractured  Clavicle.    (Front.) 
sufficient  length.     The  arm  being  heltl  in  )>osition,  one  piece  is 


PiQ.  Q$.Saare'i  Method  Jor  Fractured  Clavicle.    (Bad.) 
first  fastened  round  it,  just  above  the  elbow,  and  ia  secured  by  a 
few  stitches  ;  the  strip  is  then  carried  backwards  and  ronnd  the 
body,  and  fastened  to  itself  behind,  as  aliewn  in  Fig.  96.  The  second 
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piece  is  carried  downwards  from  just  behind  the  uninjured 
shoulder,  obliquely  over  the  forearm  and  hand,  which  are  flexed 
over  the  chest  (Fig.  95).  The  point  of  the  elbow  is  received  in 
a  slit,  and  the  strapping  is  then  carried  up  across  the  back  and 
fastened  at  the  place  it  started  from.  Dr.  Sayre  does  not  appear 
to  use  an  axillary  pad,  but  if  it  improves  the  position  it  should 
be  employed. 

This  is  a  good  method  for  children,  but  by  adults  the  irritation 
of  the  adhesive  strapping  is  not  as  a  rule  well  borne. 

We  will  give  the  names  only  of  the  four  following  methods, 
for  they  are  hardly  ever  used  in  this  country.  A  full  description 
of  them  will  be  found  in  Professor  Hamilton's  book  "  On  Frac- 
tures," or  in  similar  treatises. 

Desatdts'  method — classical,  but  clumsy,  and  complicated. 

Fox's  ''  Bing,  Sling,  and  Pad"  has  the  disadvantages  inherent 
to  all  set  forms  of  apparatus,  and  does  not  confine  the  arm  to  the 
side.  It  is  stated  to  be  useful  for  fractures  of  the  acromial  or 
sternal  ends  of  the  bone. 

Lewis'  Apparatus. — ^A  slight  modification  of  Fox's. 

Brasdor's  Apparatus, — ^Designed  to  fulfil  the  indications  of  the 
posterior  figure  of  8,  by  means  of  straps  and  buckles. 

Fracture  of  the  sternum  is  rare,  but  may  occur  in  consequence 
of  direct  or  of  indirect  violence.  Care  must  be  taken  in  examin- 
ing the  thorax  after  injury,  not  to  mistake  some  congenital  or 
acquired  in-curvation  of  this  bone,  for  a  fracture.  The  displace- 
ment, if  there  be  any,  can  generally  be  reduced  by  making  the 
)>atient  take  an  inspiration,  or  by  bending  the  shoulder-blades 
back,  or  by  laying  the  patient  down  over  a  sand-bag,  or  wooden 
block  placed  under  the  middle  of  the  back ;  but  the  deformity 
is  very  apt  to  recur,  and  if  it  does,  as  a  rule  it  must  be  borne 
with,  but  occasionally,  embarrassment  of  breathing  will  be  caused 
which  may  call  for  special  operative  treatment.  In  ordinar}- 
cases,  the  ends  being  brought  into  as  good  position  as  may  be, 
all  that  is  required  is  a  broad  calico  or  flannel  roller,  applied 
as  for  broken  ribs,  or  the  double  figure  of  8  of  the  shoulders  ma}* 
be  applied. 

The  proceedings  which  should  be  taken  in  cases  of  fractures  of 
the  ribs,  differ  widely  with  the  nature  and  extent  of  the  accident 

Taking  the  ordinary  cases  first,  it  will  be  found  that  the 
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patient  has  either  been  badly  squeezed  in  a  crowd,  or  has  been 
run  oyer  by  a  light  cart,  or  has  sufifered  some  similar  injury.  He 
complains  of  a  catching  stitch  or  stab  on  inspiration,  on  one,  or 
possibly  both  sides ;  he  leans  forward,  and  holds  his  breath  as 
much  as  possible,  so  that  he  may  be  partially  asphyxiated,  and 
quickly  learns  that  by  pressing  his  hands  to  his  sides,  the 
pain  and  difficulty  in  breathing  is  lessened.  On  examination 
of  the  seat  of  pain  (probably  about  the  seventh  or  eighth  rib), 
by  firm  pressure,  obvious  crepitus  and  mobility  may  often  be 
detected,  but  this  is  by  no  means  invariably  tiie  case,  especially 
in  fiftt  people.  The  stethescoi)e  will  frequently  detect  the  crepitus 
when  the  sense  of  touch  fails  to  do  so,  but  in  any  case,  a 
sufficient  injury,  followed  by  symptoms  such  as  the  foregoing, 
gives  presumptive  evidence  of  one  or  more  ribs  being  cracked  or 
broken,  and  it  will  always  be  safe  to  treat  the  patient  accordingly.* 

In  such  a  case,  one,  two,  or  three  ribs  may  be  broken,  but  they 
are  still  retaining  tolerably  firm  relations  with  their  fellows  ; 
the  pleura  is  but  slightly  injured,  and  there  is  practically  no  dis- 
placement. Firm  pressure  on  the  thorax  restrains  the  play  of 
the  ribs,  and  thus  the  source  of  pain  is  avoided. 

It  may  easily  be  shown  that  pressure  on  one  side  of  the  thorax  Reasons  foi 
does  not  control  its  movements  appreciably ;  so  long  as  the  other  fJ^'JPP?'?^ 
side  is  free  to  expand,  both  will  endeavour  to  work  together. 
On  the  other  hand  it  may  be  seen  that  in  these  slighter  cases  of 
injury  to  the  thorax,  not  only  are  the  diaphragm  and  abdominal 
muscles  quite  able  to  effect  the  oxygenation  of  the  blood,  provided 
the  patient  remains  still,  but  that  actually  a  good  deal  more  air 
can  be  drawn  in  with  comfort,  when  both  sides  of  the  chest  are 
restrained  in  their  movements,  than  can  be  with  difficulty 
inspired,  if  the  uninjured  side  is  left  free  to  drag  upon  the  hurt 
one. 

For  these  reasons,  we  advise,  that  whenever  it  is  proper  to 
confine  the  play  of  the  ribs  at  all,  it  should  be  done  on  both 
sides,  and  of  all  ways  of  doing  this,  the  application  of  strips  of 
adhesive  strapping  somewhat  obliquely  round  the  chest,  is  the 
most  efficient  plan.  The  plaister  is  best  spread  on  leather, 
but  that  spread  on  linen  is  commonly  used  ;  it  must  be  cut  into 

*  The  post  mortem  table  teaches  us  how  often  in  cases  of  accident,  fractures 
of  the  ribs  are  overlooked  in  the  presence  of  other  and  more  obvious  Injuriee. 
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strips  1}  inches  wide,  and  loDg  enongh  to  be  within  three  iDches 
or  BO  of  meeting  in  froot.  The  strips  should  be  applied  sqc- 
cessively  from  below  upwards,  starting  at  the  floating  ribs.  The 
surgeon,  standing  in  front  of  the  patient  and  applying  the  centre 
of  the  atrip  to  the  middle  line  behind,  Bhoiild  bring  t!ie  two  ends, 
evenly  and  firmly,  forwards  and  somewhat  upwards,  so  as  to 
compress  the  chest  walls  from  behind  forwards.  The  strips  must 
overlap  about  half  an  inch,  and  should  be  continued  as  a  rule,  up 
to  the  third  or  fourth  rib.  Over  the  strapping,  a  flannel  or  an 
ordinary  bandage  should  then  be  firmly  rolled,  as  shown  in 
Fig.  97;  this  may  be  prevented  from  slipping  down,  by  the  brace 


Fia.  91.— Chest  Bandage. 
shown  in  the  figure,  which  is  simply  made  by  tearing  a  hole  in  a 
piece  of  broad  bandage  and  putting  it  over  the  bead,  so  that  it 
hangs  down  in  front  and  behind.      The  bandage  is  put  on  out- 
aide  this  brace,  the  ends  of  which  are  then  turned  up  and  fixed. 

When  the  injury  is  even  less  severe,  it  will  often  be  unnecessary 

to  apply  the  strapping,  a  firm  bandage  being  all  that  is  required. 

In  any  case  the  patient  will  probably  be  unable  to  lie  Hat  down 

in  bed  for  some  days. 

^uken  riiia         The  above  rules  of  treatment  will  have  to  be  greatly  modified, 

Tfolenoe,  with  °^  abandoned,  in  the  more  serious  cases  where  there  Is  severe 

injnry  to         injury  to  the  lungs,  or  great  crushing  of  the  thoracic  walls  ;  such 

vncera,  «        -^^  injury  as  that  which  the  direct  kick  of  a  horse  may  inflict. 
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where  the  rib,  instead  of  being  bent  till  it  breaks,  is  forcibly 
driven  into  the  chest  cavity  ;  or  where  the  whole  chest  wall  may 
be  crushed  out  of  shape,  and  its  bellows  action  almast,  or  quite 
abolished.  In  such  a  case  the  dyspnea  will  be  extreme ;  the 
symptoms  of  hsemo,  or  pneumo  thorax  may  quickly  develop  with 
very  probably  surgical  emphysema,  while  haemoptysis  will  almost 
certainly  be  present. 

Under  these  circumstances  it  is  clearly  inq)ossible  safely  to  put 
luiy  further  restrictions  on  the  processes  of  oxygenation  ;  indeed, 
no  tight  bandage  or  strapping  would  be  borne  by  the  patient 
for  one  minute  ;  all  that  can  be  done  locally,  is  to  give  a 
gentle  support  to  the  chest  walls  with  a  broad,  flannel  roller. 
If  one  of  the  broken  ends  remains  permanently  depressed,  efforts  ,]'**, J^^  ^ 
should  be  made  by  manipulation  to  elevate  it ;  it  has  been  paru  of  ribd. 
suggested  that  the  end  of  the  portion  which  has  retained  its 
position  should  be  depressed  to  the  level  of  the  other,  in  order 
that  the  two  fragments  may  interlock,  when  the  spring  of  the 
undisplaced  end  may  raise  the  other  with  it.  The  deep  inspirations 
produced  by  ether  inhalation  have  been  recommended,  and  have 
doubtless  sometimes  remedied  the  defonnity,  but  from  the  nature 
of  the  accident,  it  would  seem  inadvisable  to  subject  these  imtients 
to  the  action  of  ether.  The  employment  of  any  sharp  hook  to 
forcibly  raise  up  the  fragment  is  now  generally  condemned,  and 
it  must  be  recollected  that  this  displacement  tends  to  rectify  itself 
by  degrees,  as  with  recovery,  freedom  of  respiration  advances. 

The  haemoptysis  is  not  generally  dangerous  in  itself,  but  should  injnry  and 
be  watched  anxiously  in  consequence  of  the  pneumonia  which  is  ^^^^f^  * 
jipt  to  develope  in  the  area  of  injury.  If  this  occurs,  there  is  a  very  pneumonia, 
.ierious  increase  in  the  embarrassment  to  the  breathing,  and  great 
engorgment  of  the  right  side  of  the  heart,  evidenced  by  a  quick 
hard  pulse  and,  partial  asphyxia.     In  such  conditions,  antimony, 
aconite,  and  similar  drugs  are  indicated,  but  we  believe  that 
no  treatment  is  so  ready  and  effectual  as  a  moderate  venecsectton, 
which  may  be  repeated  if  necessary.     The  good  effect  of  taking 
away  Jvii.  or  Jviii.  of  blood  is  most  striking,  and  it  is  a  pity  that 
this  is  not  more  frequently  done.     The  method  of  performing 
the  oi)eration  of  bleeding  is  described  later. 

With  regard  to  the  surgical  emphysema,  it  is  rare  for  it  to  be  Surgical 
a  senous  embarrassment,  although  it  has  sometimes,  by  spreading 
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Fracture  of 
the  scapula. 


beneath  the  deep  cervical  fascia,  caused  difficulty  in.  breathing  or 
swallowing.  It  is  best  left  alone,  or  rather,  only  controlled  by 
bandaging;  but  if  it  must  be  diminished — and  cases  are  on  record 
in  which  the  features  of  the  face  were  obliterated,  and  the  whole 
body  blown  out — small  punctures  may  be  made,  or,  still  better, 
several  of  "Southey's  trocars"  may  be  introduced  into  the  cellular 
tissue,  the  ensheathing  canulee  being  allowed  to  remain  in  situ. 

The  treatment  of  pneumo  and  haemo-thorax  cannot  here  be 
discussed,  but  it  must  be  founded  on  those  general  rules  which 
are  laid  down  in  all  systematic  surgical  works. 

Detailed  descriptions  of  the  various  fractures  to  which  thescapula 
is  liable  may  be  found  in  all  text  books  on  the  subject.  Individual 
cases,  however,  differ  so  very  much  that  it  is  not  easy  to  lay  down 
general  rules ;  they  do  not  often  give  much  trouble  to  the  surgeon. 
For  the  purposes  of  treatment,  two  forms  may  be  distinguished, 
namely,  fractures  with,  or  without,  an  obvious  dropping  of  the 
shoulder.  If  this  deformity  be  present  the  injury  has  a  strong  super- 
ficial resemblance  to  dislocation  of  the  joint,  from  which  it  may 
be  distinguished  by  the  fact  that  pushing  up  the  elbow  causes  the 
shoulder  to  assume  its  natural  shape.     In  such  cases  it  is  best  to 
do  this,  and  to  fill  up  the  armpit  with  a  pad.     Whether  there 
be  dropping  or  not,  the  simplest  and  best  way  of  fixing  the 
scapula  is  to  fit  a  gutta-percha,   or    poro-plastic  shield,  of  a 
shape  similar  to  that  which  will  be  immediately  described  for 
the  humerus,  but  rather  larger  behind,  moulded  so  as  to  embrace 
and  fix  the  arm  as  well  as  the  shoulder  blade.     This  shield  may 
be  made  in  leather,  but  inasmuch  as  it  will  not  probably  have  to 
be  worn  more  than  about  three  weeks,  this  is  hardly  worth  while. 
Fractures  of        In  fractures  of  the  anatomical  neck  of  tlie  humerus,  the  shield 
and*Mirgiwd*  J*^^^  mentioned  will  prove  most  useful,  without  a  pad  in  the 
Decks  of  the     axilla  ;  but  the  elbow  must  now  be  allowed  to  hang  free,  with  the 
umerus.         hand  only  placed  in  a  short  sling.     As  a  rule  there  is  little  or  no 
deformity.     The  shield  and  sling  are  shewn  in  Fig.  98. 

If  the  fracture  be  at  the  surgical  neck  the  case  is  different. 
There  may  be  little  deformity,  and  that  little  may  readily  yield 
to  slight  extension,  but  in  many  cases  the  shortening  is  obvious 
and  difficult  to  remedy.  Generally,  however,  if  the  shield  be 
carefully  applied,  extension  being  kept  up  at  the  same  time, 
good  position  will  be  obtained.    But  in  some  obstinate  cases  it  is 
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Advisable  to  place  a  stirrup  on  the  arm  in  the  same  manner  m 


Pia.  9S.—Miel<lJor  Fracture  of  the  Neck  of  the  I/umerua,  etc. 
for  the  leg,  (q.v.),  and  to  make  extension  witli  a  weiglit  anil 
pnlley  fastened  to  the  side  of  tlie  bed,  (to  wbich  tlie  patient  must 
be  confined,}  the  forearm  being  flexed  over  the  chest.*  In  ad- 
dition to  this  exteuiiion,  the  siionlder  must  be  fixed  with  a  shield, 
or  a  starched  or  plaster  of  Paris  spica.  The  weight  will  probablj' 
only  be  necessary  for  a  few  days. 

Finally,  slight  fractures,  without  displacement,  anywhere  about 
the  shoulder  girdle,  may  often  be  efticiently  treated  without  any 
other  apparatus  than  a  firm  spica,  well  starched,  or  saturated 
with  plaster  of  Paru  or  gum  and  clinlk. 

Passive  motion  must  always  be  begun  early.     No  joint  is  more  Importwic' 
often  relieved  by  boue-settere,  who  break  down  adhesions  which  J^u^J^" 
surgeons  have  carelessly  allowed  to  form.     This  is  particularly 
true  of  people  advanced  in  years,  or  with  any  tendency  to  rheu- 
matic arthritis  or  gout. 

Fracture  of  tiie  shaft  of  the  humerus  is  very  common,  and  in  Fractun  oi 


*  A  Itlrrup  tud  weight  hu  b«en  recommendeJ  to  b«  applied  in  lach  caaw, 
withinit  confinement  to  bed.  Our  own  experience  ia,  that  the  iwinging  ot  the 
weight  with  everymoTement  oUhebody,  bykeepingnpm 
■11  tbe  good  effect  of  the  extension. 
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comminuted,  but  seldom  compound.  With  regard  to  the  setting, 
it  is  impossible  to  say  positively  that  any  one  or  two  of  the  many 
ways  recommended  are  better  than  the  rest,  for  indeed  they  will 
almost  all  give  satisfactory  results. 

The  ends  to  be  attained  in  putting  up  this  fracture  are  that 
the  arm  shall  be  fixed  while  slight  extension  is  kept  up  in 
such  a  way  that  the  forearm  may  be  flexed  and  slung  without 
obstruction  of  the  circulation  at  the  elbow.  Thus,  three  or  four 
splints,  properly  padded,  fastened  round  the  arm  with  a  bandage 
or  strips  of  plaister,  or  webbing  straps  and  buckles,  while  an 
assistant  keeps  up  moderate  extension,  will  fix  the  fracture  very 
well.  The  splints  must  be  of  difierent  lengths,  the  outside  one 
should  extend  from  the  condyle  to  the  acromion ;  the  inside 
and  front  ones  should  be  much  shorter,  and  particular  care  must 
be  taken  that  when  the  forearm  is  flexed  these  do  not  press  in  the 
slightest  degree  either  on  the  veins,  the  nerves,  or  the  artery  at 
the  elbow.     A  simple  inside  angular  splint  is  sometimes  useful 

In  whatever  way  the  arm  be  put  up,  the  troublesome  opera- 
tion of  bandaging  the  fingers,  hand  and  forearm,  to  prevent 
swelling,  may  generally  be  omitted.    It  is  better  to  sling  only 
the  hand  and  wrist,  leaving  the  elbow  free. 
ProcantioDs         Another  very  good  plan  is  to  put  up  the  limb  in  plaster  of 
^^tl^d  ^^^>  ^^^^  ^^  without  wooden  splints  as  well ;  or  kettle  holder 
of  dbow.         splinting  with  webbing  straps ;    or   a  moulded  splint  may  be 
fashioned  out  of  gutta-percha,  leather,  or  Hide's  or  Cocking's 
poroplastic  felt,  the  best  way  being  to  cut  out  the  material  so 
that  the  splint  fits  like  a  cap  over  the  point  of  the  shoulder  and 
grasps  two-thirds  of  the  circumference  of  the  arm,  the  inside 
third  being  supported  by  a  short,  straight,  wooden  splint,  and 
the  whole  fastened  together  with  webbing  straps  ;  the  splint  will 
be  much  of  the  shape  of  Fig.  98. 
Measure-  Careful  measurements  should  always  be  taken  in  these  and  other 

ments.  fractures  of  the  humerus.     The  best  line  to  take  is  the  lower  and 

back  part  of  the  acromion  process,  where  a  sharp  edge  of  the  bone 
can  alwa3'8  be  got,  to  the  point  of  the  elbow  in  the  middle  of  the 
olecranon ;  this  is  a  more  exact  spot  than  the  end  of  the  external 
condyle. 
Delayed  Although,  and  perhaps  to  some  extent  because,  this  fracture 

presents  little  difficulty   in  the  setting,  it  is  more  frequently 


union. 
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followed  by  delayed  or  non-union  tlian  any  other  fracture. 
Immobilization  therefore  must  be  very  rigidly  carried  out,  and 
any  obstruction  to  the  circulation  guarded  against.  It  is  pro- 
bable that  one  cause  of  failure  is  a  tendency  for  the  natural 
movement  at  the  elbow  to  be  transferred  to  the  seat  of  fracture. 

If  at  the  end  of  three  or  four  weeks  when  the  splints  are  taken 
off,  it  is  found  that  union  has  not  advanced  i)roperly,  but  that 
there  is  some  partial  cohesion,  the  fracture  should  straightway  be 
put  up  again,  (best  in  plaster  of  Paris)  and  not  touched  for  another 
month,  when  union  will  generally  be  complete.  If  on  the  other  hand 
the  fragments  seem  as  moveable,  or  more  so,  than  at  first,  and  there 
is  an  ominous  absence  of  pain  and  swelling,  the  best  plan  is  to  take 
off  all  splints  for  three  or  four  days,  during  which  time  the  fragments 
diould  be  freely  and  frequently  rubbed  together,  until  swelling  and 
tenderness  of  the  parts  is  produced.  The  arm  should  then  be  put 
npmost  carefully  and  left  undisturbed  for  six  or  seven  weeks.  If 
at  the  end  of  that  time  there  is  still  no  union,  the  case  may  be  said 
to  be  one  of  "  non-union,"  progressing  towards  a  false  joint,  the  Falae  joint, 
treatment  of  which  does  not  fall  within  the  scope  of  this  work.* 

The  differential  diagnosis  of  fracturas  from  dislocations  of  the  ^'racturen 
elbow  joint,  and  of  the  various  forms  of  these  fractures,  one  from  elbow, 
another,  is  always  considered  very  fully  in  systematic  surgical  works, 
and  it  is  quite  true  that  it  is  most  important  to  know  whether  we 
have  to  do  with  the  one  or  the  other,  or,  what  is  more  probable, 
with  both  the  one  and  the  other ;  this  question,  however,  will 
almost  always  be  solved  during  the  manipulation  which  will 
io  all  cases  be  necessary  for  the  reduction  of  the  deformity.  The 
different  ways  in  which  the  bones  forming  the  elbow  joint  may 
be  broken,  are  so  numerous,  that  hardly  two  fractures  in  this 
situation  can  be  quite  alike,  and  yet  the  same  general  rules  of 
treatment  will  apply  to  the  great  majority  (with  the  exception 
of  fractures  of  the  olecranon  process). 

Briefly  stated,  the  best  line  of  treatment  to  be  followed  in  most 
fractures  in  the  neighbourhood  of  the  elbow  joint  (with  or  without 
dislocation)  consists  in  making  manual  extension  and  counter- 
extension  till  the  deformity  disappears,  and  then  fixing  the  limb,  ?^"^??  ®' 

.  _ defomiity. 

*  We  have  twice  seen  such  cases,  (one  apparently  of  real  false  joint),  cured  by 
being  sent  to  the  CoUege  of  Surgeons,  for  the  purposes  of  examinations  for  the 
membership,  and  on  their  return,  being  firmly  put  up.  The  union  was  obviously 
due  to  the  prolonged  manipulation. 
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flexed  at  right  angles  st  tlie  elbow,  upon  &n  angular  splint  (rs 
tbose  sliovn  in  Figs.  75,  76,  77).      One  very  efficient  way  of 
making  thb  extension  is  to  flex  the  forearm  over  a  firm  body, 
suck  as  a  roller  bandage,  placed  in  the  bend  of  the  elbow,  thus, 
so  to  speak,  unlocking  tlie  joint;  but  various  manceuvres  will 
have  to  be  employed  in  different  cases,  and  in  not  a  few  of  those 
in  wliicli  dislocation  is  present,  some  deformity  and  hampered 
movement  will  remain,  perhaps  permanently,  although  it  often 
happens  that  in  the  coufse  of  years,  elbow  joints,  deformed  so  that 
tlie  ordinary  landmarks  have  been  lost,  will  recover  a  freedom  of 
movement  well  nigh  perfect. 
Splinting  of        If  the  common  angular  splint  is  used,  it  should  be  placed  on  the 
■bontUie        inside  of  the  limb,  and  must  be  well  padded ;  the  hinge  joint  (which 
«Ibow.  all  these  splints  should  have  for  fracture  cases)  should  be  at  firat 

firmly  fixed,  with  tlie  two  pieces  at  right  angles  to  each  other. 
The  forearm  piece  should  extend  to  the  ends  of  the  &ngera. 

The  limb  must  be  settled  on  the  splint,  with  the  forearm  mid- 
way between  pronation  and  supination  ;  bandages  and  strapping 
may  be  used  to  fix  it.  If  the  elbow  be  very  much  swollen  it  may 
be  left  uncovered  to  allow  of  an  ice  bag  being  applied,  wldle  on 
the  other  hand  it  will  often  be  advisable  to  mould  over  it  an 
external  gutta-percha  cap  splint,  to  be  secured  to  the  inner  one  by 
webbing  straps. 

In  many  cases  an  angular  trough  splint,  fashioned  out  of 
poroplastic  felt,  or  leather,  a«  previously  described,  will  be  the 


Fia.  99.— Moulded  Angular  Splint  for  Elbow. 
best  way  of  putting  up  these  fractures.     (Fig.  99.)     Plaster  of 


FRACrUBES  OF  THE   UPJ»KK  HALF   OF  THE  BODY,  ETC.        175 

Paris  or  similar  ri^id  apparatus  is  not  advisable,  from  the  risk 
of  deferring  movement  of  the  joint  too  long. 

In  all  cases  of  fracture  into,  or  near  the  elbow  joint,  tlie  neces-  K^«?<»Mity  for 
sity  for  early  p&ssive  motion  must  be  kept  in  mind.  If  a  jointed  movement.  * 
angular  splint  of  the  ordinary  pattern  be  nsed,  it  should  be  so  far 
shortened  as  to  allow  of  movement  of  the  wrist  and  fingers  within 
a  few  days  of  the  accident ;  after  ten  days,  the  Kcrew  clamp  at 
the  elbow  joint  should  be  released,  and  a  little  later,  the  limb 
should  once  or  twice  a  day  be  removed  from  the  splint,  and 
flexed  and  extended.  In  no  joint  is  the  formation  of  ligamentous 
adhesions,  and  stiffness  through  muscular  spasm,  more  readily 
and  insidiously  set  up.  If  fixation  does  occur,  the  joint  must  be 
freely  moved  under  an  amcsthetic,  and  this  pnKrecding  will  ])rob- 
ably  have  to  be  repeated  more  than  once  or  twice. 

Fracture  of  the  olecranon  is  very  troublesome  when  it  is  com-  Of  the 
plete,  whether  it  occurs  by  direct  violence  or  througli  muscular  ^^^^^^•'^on 
spasm  (if,  indeed,  this  last  ever  hapi>ens).     If,  however,  as  often  may  be  com- 
results  from  a  fall  on  the  ellK)w,  the  process  is  merely  chipped,  {!,™]^"jj°' 
and  the  trice])S  muscle  still  remains  attached  to  the  ulna,  the  actual 
fracture  needs  little  attention,  and  the  arm  may  be  Hexed  and 
put  up  in  a  trough  splint  as  in  an  ordinary  case  of  injury  to  the 
elbow.   Whether  the  splinter  unites  or  not  will  matter  very  little. 

But  if  the  fracture  involves  a  separation  of  the  triceps  attach- 
ment, there  is  a  great  risk  of  permanent  loss  of  the  i)ower  of 
extension.  The  fragment  to  which  the  tendon  is  attached  is 
drawn  up  the  back  of  the  arm,  and  it  is  dithcult  to  keep  it 
down  near  to  its  proper  ])Osition.  Still,  if  the  arm  \)e  kept  on 
an  anterior  splint,  moderately,  but  not  extremely  extended, 
these  fractures  commonly  unite  well  enough,  though  by  liga- 
ment ;  something,  too,  but  we  think,  not  ver}'  much,  may  be 
done  by  endeavouring  to  bring  tlw  fragment  down  with  strapping, 
as  in  fractures  of  the  patella,  which  these  cases  in  many  way8 
resemble. 

The  common  "  broken  arm  "  occurs  in  consequence  of  direct  Fractures  of 
violence  ;  as  a  rule  both  bones  are  broken,  somewhere  about  the  ^*>''«*"»- 
middle,  and  there  is  often  a  good  deal  of  displacement.     This, 
however,   is   readily  reduced  by  manij)ulation,  and  no  further 
restraint  is  required  than  two  straight  splints,  properly  padded,  and 
a  sling  will  afford.   They  should  be  placed,  one  on  the  front,  which 
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should  be  long  enough  to  reach  from  tlie  elbow  to  the  tips 
of  the  fingers,  and  the  other  on  the  back  of  the  forearm,  reach- 
ing to  the  wrist  only.  The  forearm  itself  must  be  flexed  and 
placed  midway  between  pronation  and  supination,  with  the  thumb 
upwarda  It  is  not  at  all  necessary  to  place  a  small  pad  between 
the  radius  and  ulna,  but  occasionally  there  is  a  tendency  towards 
a  sagging  of  the  ulnar  fragments  in  the  middle,  which  may  easily 
be  remedied  by  a  very  small  wooden  splint  placed  between  the 
other  two,  along  the  subcutaneous  edge  of  the  bone. 

This  fracture  is  sometimes  rather  slow  in  uniting,  a  fact  which 
often  facilitates  the  correction  of  a  faulty  position,  sometimes  the 
result  of  carelessness  in  setting,  but  which  in  young  children,  may 
be  due  to  the  fracture  being  overlooked  at  first.  The  shaft  of 
either  of  the  bones  of  the  forearm  may  be  broken  separately,  and 
as  a  rule  there  will  be  little  difficulty  in  keeping  the  fragments 
in  position  with  splints  similar  to  those  in  the  above-mentioned 
fracture.  But  if  the  radius  is  broken  about  the  point  of  insertion 
of  the  pronator  radii  teres,  the  fragment  may  project  forwards, 
requiring  careful  padding  of  the  palmar  splint,  and  flexion  of  the 
elbow  beyond  a  right  angle. 

2^^  In  Colles*  fracture,  numerous  plans  and  mechanical  contrivances 

have  been  devised  to  disengage  the  impacted  fragments  of  the 
radius,  and  to  replace  the  hand  in  the  natural  position.  We 
believe,  however,  that  few,  if  any  of  them,  in  ordinary  hands, 
will  be  found  so  efficient  as  the  more  simple  and  straightforward 
way  by  manual  extension  and  abduction. 

The  detailed  surgical  anatomy  of  this  fracture  may  be  found 
in  any  work  on  Systematic  Surgery,  so  that  it  will  only  be 
necessary  here  to  remind  the  reader  that  the  lesion  consists  of  a 
fracture  of  the  radius,  or  more  rarely  of  a  separation  of  its 
lower  epiphysis,  at  a  point  not  more  than  an  inch  and  a  half  above 
the  wrist  joint,  with  some  impaction  of  the  shaft  into  the  separated 
end ;  and  further,  that  it  almost  always  results  from  a  fall  on 
the  outstretched  palm.  The  impaction,  therefore,  will  always  be 
in  direct  relation  to  the  violence  of  the  shock. 

Rediiction  of       To  unlock  the  impacted  fragments  and  otherwise  reduce  the 

e      onmty.  j^f^j^ji^y^  j^  ^jH  \^  necessary  to  make  forcible  extension,  and  at 

the  same  time  to  powerfully  abduct  the  hand  towards  the  ulnar 

side.    This  is  most  readily  effected  while  an  assistant  makes 
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oouBter  extension  by  hooking  bis  elbow  round  that  of  the  patient. 
Giyen  a  sufficient  force,  in  all  ordinary  cases,  the  limb  must  come 
into  good  position. 

It  is  still  very  generally  held  that  this  abduction  must  not  With  the 
only  be  made  for  the  reduction  of  the  deformity,  but  must  be  ^**  *^*^  * 
maintained  during  the  whole  time  the  fracture  is  uniting.  For 
this  purpose  the  common  pistol-shaped  splint  is  devised,  to  which, 
when  it  has  been  padded,  tlie  palmar  surface  and  front  of  the  arm 
18  bandaged  while  extension  is  kept  up,  thus  securing  both  this 
object  and  that  of  abduction.  A  short  wooden  splint  is  then  laid 
along  the  dorsal  aspect  of  the  arm  as  far  as  tlie  wrist.  Two 
jnstol  splints  are  sometimes  used  for  the  front  and  back,  but 
this  is  a  needlessly  clumsy  fashion,  and  in  this  country  it  is  rare 
to  find  the  pistol  applied  to  the  dorsal  surface,  although  this 
was  advised  by  Ndlaton. 

More  simple  still  is  the  method  commonly  employed  at  St.  ^!^tj*  two 
Bartholomew's  and  other  London  Hospitals,  with,  we  believe,  Ip^^ 
equally  good  results,  namely,  the  eniployment  of  two  straight 
splints,  back  and  front.  These  should  be  very  smoothly  and 
firmly  padded,  and  should  reach  from  just  below  the  bend  of  the 
elbow  to  the  ends  of  the  fingers,  and  should  be  wide  enough  to 
overlap  the  width  of  the  arm,  and  of  the  hand  at  the  knuckles, 
not  counting  the  thumb.  The  anterior  splint  should  first  be 
taken  up  and  placed  ready  to  be  adjusted  to  the  limb.  The  de- 
formity is  then  reduced  by  extension  and  abduction,  and  while 
this  extension  is  still  kept  up,  the  limb  is  laid  on  the  splint,  palm 
downwards,  with  the  hand  only  slightly  abducted.  A  soft  wedge- 
shaped  pad  of  lint  is  then  placed  on  the  back  of  the  hand,  the 
thick  end  being  at  the  wrist,  and  ending  at  the  knuckles ;  the 
dorsal  splint  is  then  put  on,  and  both  are  firmly  grasped  at  both 
ends  by  the  assistant,  so  as  to  hold  the  limb  between  them  in 
position.  Two  or  three  strips  of  strapping  will  serve  best  to  hold 
the  splints  together,  and  are  perfectly  safe  if  the  splints  are  of 
the  proper  width.  They  are  then  finally  secured  by  a  roller 
bandage,  and  the  limb  is  slung.  The  object  of  the  dorsal  pad  is 
to  prevent  the  risk  of  damage  to  the  prominent  and  ill-nourished 
parts  at  the  back  of  the  hand  ;  it  is  an  important  precaution,  as 
sloughing  may,  and  does  not  infrequently,  occur  there  very 
insidiously.     Fig.  100  shows  diagrammaticaily  the  way  in  which 

N 
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the  hand  aod  forearm  should  lie  either  on  a  pistol  splint  with  a 
moderate  curve,  or  on  a  straight  one. 


PiQ.  100.— Position  ofHandand  Arm  after  ColUa'  Fracture  on 
straight  or  Pistol  Splint. 
In  tliree  days  the  fracture  should  be  looked  at,  to  see  that  the 
reduction  is  complete,  and  the  hand  iu  a  satisfactory  condition, 
and  at  tiie  end  of  the  first  week  the  palmar  splint  should  be 
shortened  to  the  clefts  of  the  fingers,  and  these  latter  moved, 
first  passively,  then  actively.  la  ten  days  both  splints  should  be 
shortened  nearly  down  to  the  wrist,  and  in  a  fortnight,  paeuve 
movement  of  the  wrist  should  be  begnn.  From  this  time  the 
joint  must  be  gradually  brought  into  workingorder,  though  a  light 
palmar  splint  should  generally  be  worn  until  the  eud  of  the  fourth 
or  fifth  weet.  Union  never  fails,  and  very  rarely  indeed  is  delayed. 

Moulded  spHnts  of  various  patt«ms  have  naturally  been  used 
in  the  treatment  of  this  fracture,  either  from  the  first,  or  in  the 
later  stages,  and  though  we  do  not  think  that,  taking  the  cases 
all  round,  this  method  is  quite  so  suitable  as  the  use  of  wooden 
splints  for  hospital  cases,  still  there  can  be  no  doubt  that  the  plan 
of  treatment  is  a  very  good  one. 

A  very  good  patt«m  and  material  for  a  moulded  splint  is  the 
one  made  of  poroplastio  felt  which  has  been  described  by  Professor 
G.  H,  B,  Uacleod,  and  which  is  figured  here  (Fig-  Ktl)-* 

The  glinting  is  eCTected  by  two  pieces  of  the  felt,  the  one,  an 
oblong,  about  10  in.  by  5  in.  with  a  comer  cut  out  of  it  (so  that 
the  thumb  is  left  partly  free)  is  warmed  and  moulded  to  the 
wrist  and  back  of  the  hand  while  the  parts  are  held  in  good 
poedtion  by  an  assistant,  and  the  second  and  smaller  piece  ia 

*  Srituh  H«dloal  JodtmJ,  ToL  IL  1S78,  ^  79. 
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fitted  to  the  front  of  the  wrist  to  oppose  the  tendency  to  the 
forward  projection  of  the  radius. 


Pig.  Xai.—Madeotta  Splints  for  ColUa'  Fracture  (the  Palmar 
f^lint  is  not  shown.) 
Anothar  plan  for  the  reduction  of  the  displacement  caused  by  ^^"^  ■piinto. 
this  fracture  depends  upon  the  extension  whicli  bending  of  the 
fingers  will  effect  upon  the  lower  end  of  tlie  fractured  raditu. 
The  splints  which  are  used  fur  this  purpose  are  known  as  Carr't 
tflinta,  and  their  application  will  be  sufficiently  explained  by  the 
iUostrstion  (Pig.  102). 


Pio.  102.— Carr's  Splints/or  ColUa'  Fracti 


Gordon's  splint  (Fig.  103)  again,  aims  at  the  reduction  of  the  ^^"^ 
displacement  peculiar  to  Collea'  fracture,  by  a  combination  of 


Fio.  103.— Cordon'*  SpUnt/or  Colles'  Fractwe. 


palmar,  ulnar,  and  dorsal  splints.     The  application  of  this  appft- 
M  8 
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ratus  also,  will  be  understood  from  the  figure.  In  London  this 
method  of  treatment  has  not  been  often  used  ;  its  especial  merit 
would  seem  to  be  the  freedom  of  the  fingers  for  passive  or  active 
movement  firom  the  first. 

P^®'  The  other  fractures  which  may  occur  about  the  wrist  hardly 

aboatthehand  call  for  special  notice.      They  must  be  splinted  and  treated  on 

and  wriat.       general  principles. 

Fractures  of  the  phalanges  of  the  fingers   are  not  generally 
difficult  to  maintain  in  good  position.     Broken  metacarpal  bones, 

carpal  bonea.  however,  often  project  on  the  dorsal  surface  very  awkwardly, 
and  firom  the  thinness  of  the  skin  there  the  surgeon  rightly 
hesitates  about  applying  much  direct  pressure.  The  best  way  of 
reducing  this  displacement  is  to  lay  the  forearm  and  hand  on  a 
palmar  splint,  to  which  a  pad  of  the  size  and  shape  of  an 
ordinary  roller  bandage  (which  itself  is  what  is  generally  used), 
has  been  fastened  so  that  the  fingers  may  be  completely  and 
securely  flexed  over  it.  The  combined  extension  and  support 
thus  aflorded  will  keep  the  fragments  in  good  position. 

Of  the  thmnb.  Fractures  of  the  thumb,  especially  those  of  the  first  phalanx, 
are  rather  common  in  boxing,  or  in  machine  accidents,  and  Arom 
the  nature  of  the  injury  are  often  compound,  complicated  by 
necrosis,  disease  of  the  articulation,  etc.  A  simple  fracture  is 
easily  enough  set,  and  in  most  cases  a  moulded  splint  of  gutta- 
percha will  be  the  best  way  to  fix  the  fragments ;  felt  may  also 
be  used,  or,  with  a  little  care,  a  neat  spica  of  the  thumb  with  a 
narrow  bandage,  well  loaded  with  plaster  of  Paris,  will  prove  a 
very  efficient  support. 

The  fragments  are  sometimes  rather  slow  in  uniting ;  if  delayed 
union  is  threatened  the  bones  should  be  very  rigidly  encased. 

Fraotureof  The  justifiability  of  any  active  and  immediate  treatment  of 

*P  ^^'  serious  fracture  of  the  spinal  column  is  still  a  vexed  question,  the 

solution  of  which  may  not  here  be  attempted.  It  may  be  said, 
however,  that  evidence  is  accumulating  year  by  year  which  goes 
to  strengthen  the  position  of  those  who  hold  that  the  condition  of 
mixed  fracture  and  dislocation  which  results  from  severe  spinal 
injury,  and  is  accompanied  by  deformity  and  paralysis,  may  some- 
times be  rightly  subjected,  soon  after  the  accident,  to  such  active 
manipulation  and  extension  as  may  seem  calculated  to  replace 
the  dislocated  bones  or  fragments.    At  present  these  procedures 
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are  Dot  80  firmly  established  as  to  justify  an  advocacy  for  their 
adoption  in  a  work  for  junior  practitioners,  though  one  of  the 
caaea  cited  in  our  note  is  a  striking  example  of  what  may  be 
done  by  a  junior  surgeon  when  no  consultation  with  senior  mem- 
bers of  the  staff  is  possible.* 

The  treatment  of  those  cases  of  spinal  fracture,  in  which  the  when  the « 
cord  escapes  serious  injury,  and  which  may  almost  perfectly  » not  ierioti 
recoyer,  resolves  itself  into  a  question  of  the  kind  and  amount  °^™^^ 
of  aai^rt   the   injured  column  will  require.      This  will  not 
differ  materially  from  that  commonly  adopted  in  cases  of  spinal 
caries,  which  will  be  discussed  in  a  later  chapter.     Where  there 
is  merely  a  breaking  off  of  some  of  the  spinous  or  lateral  processes, 
little  or  no  special  treatment  is  called  for.    The  muscles  of  the 
back  will  certainly  be  stiff  for  many  days  or  weeks,  but  this  must 
not  be  mistaken  for  the  rigidity  which  is  a  symptom  of  true  spinal 
miaehie£  Kest,  properly  maintained,  will  be  all  that  is  required, 
and  the  fragments  may  be  left  almost  to  themselves.t 

If,  however,  the  spinal  canal  itself  be  broken,  the  symptoms 
of  paralysis  arising  from  the  necessary  injury  to  the  cord,  rather  u  b«dlj  hu 
than  from  the  fracture  of  the  bones,  will  call  for  attention  ;  the 
amount  of  paralysis  will  of  course  vary  with  the  situation  of  the 
fracture,  and  the  chief  distinctions  between  fractures  in  the 
different  regions  are  sufficiently  laid  down  in  all  surgical  text 
books. 

The  precautions  which  must  be  borne  in  mind  in  the  transport  TnmaDort. 
of  these  patients  have  already  been  considered.  Once  brought 
home  or  to  the  hospital,  the  first  point  to  bear  in  mind  is  the 
prevention  of  bed  sores  (7. v.),  which  in  these  cases  form  with  Bed  loree. 
astonishing  rapidity .:t  If  possible,  the  patient  should  be  placed 
on  a  large  water  bed  from  the  first,  and  in  any  case  all  the  pre- 
cautions mentioned  later  under  this  head  must  be  most  strictly 
observed. 

The  urine  and  faeces  very  often  give  trouble  from  the  beginning;  other  oomp; 
as  a  rule  there  is  retention  of  the  former  and  incontinence  of  the  <^^<>ns. 
latter,  but  exceptions  are  frequent.     For  the  incontinence,  inces- 


*  See  for  eziunplee— Lancet,  Vol.  IL,  1882,  p.  619  and  p.  658. 
t  We  do  not  here  oonaider  any  of  the  more  remote  efifects  of  spinal  injury, 
periiape  the  meet  obecnre  subject  in  all  Surgical  Pathology. 
t  Vide  Charcot,  Decubitus  Acutus  (Maladies  de  la  Systeme  Nerreuse). 
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sant  watchfulnefis,  the  use  of  draw-sheets,  charcoal,  marine  tow, 
and  other  nursing  appliances  will  be  required;  while  for  the 
former,  regular  catheterisation,  with  the  softest  and  cleanest  in- 
struments possible,  will  be  required.  But  all  care  will  probably 
soon  prove  ineCTectual  to  prevent  vesical  catarrh,  alkalinity  of  the 
urine,  and  all  the  troubles  attendant  upon  this  condition ;  these 
must  be  combatted  by  washing  out  the  bladder.  Alkalies  and 
other  internal  remedies  may  also  be  given. 

A  low  form  of  congestion  of  the  lungs,  is  very  apt  to  be 
set  up.  It  is  best  met  by  change  of  position,  if  the  case 
will  allow  of  it,  but  too  often  it  will  have  to  run  its  course. 
Sandbags  placed  along  the  trunk,  neck,  etc.,  will  be  found 
the  best  means  of  immobilizing  the  spine  in  the  neighbourhood 
of  the  fracture.  Hopeless  as  the  majority  of  these  cases  are, 
still  all  hope  should  not  be  given  up,  for  instances  occur  in 
which  reparation,  both  of  the  spinal  column  and  of  the  cord, 
takes  place ;  in  which  power  over  the  sphincters  and  the  limbs 
returns,  so  that  after  long  periods  of  helplessness  the  patients  are 
enabled,  aided  at  first  by  proper  support,  to  resume  a  somewhat 
active  life. 
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CHAPTER  XIV. 


Of  Fractures  of  the  Pelvis  and  Lower  Extremity  and  of 

Their  Settino. 

Fractnres  of  the  pelvis  are  generally  "  run  over  "  cases,  and  vary  FrActurat  ol 
greatly  in  severity ;  their  diagnosis  is  often  obscure,  and  the  P*^^ 
hct  of  the  patient  being  able  to  walk  after  such  an  accident  does 
not  exclude  the  possibility  of  this  injury  having  happened.*  Little 
can  or  need  be  done  in  these  cases  beyond  confinement  to  bed, 
and  the  application  of  a  broad  belt,  or  strip  of  adhesive  strapping, 
round  the  pelvis.  The  thighs  should  be  tied  together  and  the 
knees  bent,  and  supported  on  pillows.  If  the  sacrum  or  coccyx  be 
iignred,  a  circular  or  horse  shoe  cushion  will  be  required,  or  the 
parts  may  have  to  be  replaced  by  manipulation  within  the  rectum, 
the  subsequent  formation  of  hard  Cceces  being  prevented  by 
laxatives. 

In  cases  of  serious  injury,  the  condition  of  the  bladder,  the 
nrethra,  and  the  rectum,  will  be  the  most  important  points 
calling  for  attention.  Where  the  pelvic  arch  has  been  thoroughly 
crushed,  the  accident  is  usually  fatal,  but  in  other  cases  the  urethra 
may  be  torn,  or  there  may  be  retention  of  urine  through  nervous 
shock  or  injury  (short  of  rupture)  of  the  bladder.  The  procedure 
in  the  former  case  is  considered  later  (vide  rupture  of  the  urethra).  Retention  o 
but  if  the  retention  be  only  due  to  temporary  paralysis  of  the  '*^""  *"• 
coats  of  the  bladder,  the  catheter  should  not  be  immediately  used, 
inasmuch  as  hot  fomentations,  or  a  i)oultice,  placed  over  the 
suprapubic  region  will  often  cause  the  bladder  walls  to  recover 
their  power  of  contraction.     If  the  urine  is  not  passed  naturally 

*  For  ezAmple,  a  case  oocnrred  while  the  aathor  wm  a  houM-foigeon  in 
St.  Bartholomew's,  of  an  old  man,  dnmk  at  the  time,  who  was  mn  over  by  a 
heavy  cart,  and  who  afterwards  walked  three  miles  to  the  hospital.  No  fraotnre 
was  detected,  he  was  not  admitte<l,  and  died  three  days  afterwards.  There  was 
fonnd  a  complete  separation  of  both  synchondroses,  and  a  split  right  thrun^ 
one  of  the  ilia.  Great  blame,  not  altogether  undeservedly,  was  bestowed  by 
the  coroner  ;  the  case,  however,  was  reaUy  very  obscure. 
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Of  the  neck 
of  the  femnr. 


Mavbe 
divided  into 
two  chief 


in  a  few  hours,  then  it  must  be  drawn  off  with  a  soft  catheter. 
It  will  be  better  in  all  cases  to  employ  enemata  once  a  day,  to 
prevent  any  straining  during  any  action  of  the  bowels,  and  they 
will  be  absolutely  necessary  if  the  damage  has  been  at  all  severe. 

It  appears  tiien,  that  with  the  exception  of  the  necessary  treat- 
ment of  symptoms  caused  by  shock,  or  bruising,  or  some  more 
serious  injury  to  the  bladder,  urethra,  or  rectum,  cases  of  fracture 
of  the  pelvis,  are  either  so  hopeless  that  little  ca?^  be  done,  or  so 
favourable  that  little  needs  to  be. 

In  the  neighbourhood  of  the  hip  joint,  the  femur  may  be  broken 
in  various  ways.  Thus  the  S3rmptom3  will  be  widely  different 
according  as  to  whether  the  fracture  occurs  to  an  adult  or  to  an 
aged  person — from  direct  or  from  indirect  violence — ^within,  or 
without,  the  capsule — with  impaction,  or  without  it.  But  in 
practiceall  cases  will  fall  under  one  of  two  headings — those,  namely, 
in  which  an  attempt  should  be  made  to  secure  a  bony,  or  at  least 
a  firm  union,  and  those  in  which  such  an  attempt  would  either 
involve  a  risk  to  the  patient's  life,  or  would  be  obviously  hopeless. 

The  rule  commonly  given  is  that  intra-capsular  fractures  occur 
to  aged  people,  and  that  in  them  bony  union  is  not  to  be 
expected  or  tried  for,  while  the  exact  reverse  in  all  respects  is  the 

1.  In  which    case  for  extra-capsular  ones.     We  believe,  however,  that  this 
tried'^for  and  generalization  is  too  dogmatic,  and  that  all  fractures  about  the 

hip  joint,  which  occur  in  consequence  of  an  adequate  injury  (as 
opposed  to  a  nearly  spontaneous  snapping  across  of  the  bone), 
should  be  treated  as  if  union  was  to  be  expected,  except  those 
which  happen  to  patients  who  are  constitutionally  aged,  or  the 
subjects  of  severe  chronic  bronchitis  with  emphysema,  or  cardiac 
incompetence,  or  some  other  condition  which  renders  lying  down 
dangerous  or  impossible. 

2.  In  which  it     On  the  other  hand,  fractures,  primarily  due  to  the  degenerative 
"  ^^  changes  of  old  age,  as  those  happening  from  a  sudden  twist  in 

bed,  a  step  from  an  unexpected  stair,  or  the  like,  or  which  occur 
in  people  whose  heart  and  lungs,  under  ordinary  conditions,  are 
barely  competent,  must  be  so  managed  that  the  accident  shall 
be  attended  with  as  little  extra  risk  to  life  as  possible,  but  with 
a  clear  understanding  that  disablement  must  remain,  and  that 
to  speak  of  their  "  recovery  "  will  be  to  use  the  word  in  a  veiy 
relative  sense* 
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It  is  true  that  among  the  cases  in  the  first  class  there  will  be 
some  in  which  failure  of  union  will  unavoidably  occur ;  but 
)([r.  Hutcliinson  and  others*  have  clearly  shown  that  tlie  old 
belief  that  union  of  intra-capsular  fractures  was  a  practical  im- 
posability^  is  founded  on  error,  and  if  the  cases  are  properly 
selected,  no  rbk  to  life  or  other  harm  will  result  from  attempts 
to  obtain  this  result 

Nor  does  mere  length  of  years  necessarily  preclude  union  ;  age 
must  be  measured  by  the  power  of  recovery  yet  retained  by 
the  tissues. 

Supposing  the  case  to  be  one  of  those  which  a  useful  union  Treatment  for 
seems  to  be  possible,  and  in  which  it  should  be  tried  for  (as  in  ^^^^ 
the  usual  eztra-capsular  fracture  in  an  adult),  a  long   splint, 
generally  of  the  pattern  known  as  "  Ferguson's"  or  "  Listen's" 
(Pigs.  104,  105),  will  almost  always  be  necessary.     If  one  plan 


Fia.  104. — Fergusons  Long  Splint. 

is  to  be  advocated  before  all  others,  we  should  advise  the  use  of 
one  of  these  splints,  combined  with  extension  by  a  stirrup  and 
weight,  and  with  counter-extension  by  raising  the  foot  of  the 


■.i^L'rJS^-'-^^A.:^- 


Fia.  105. — Liston's  Splint 

bed,  in  precisely  the  same  manner  as  will  be  presently  described 
for  fractures  of  the  shaft  of  the  femur  (q.v,)  ;  but  if  the  shorten- 
ing be  but  slight,  (not  more,  say,  than  about  half  an  inch,)  the 
long  splint  alone  may  be  sufficient  In  all  cases  great  care 
must  be  taken  to  correct  the  eversion,  which  is  even  more 
marked  in  fractures  of  the  neck  than  in  fractures  of  the  shaft. 
For  this  reason  treatment  by  extension  alone  is  unwise,  although 
it  has  been  recommended. 


*  See  lUustratioiii  on  Clinical  Surgery  ;  Faidculoa  XL    Chorohill,  1S78. 
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Our  objections  to  a  perineal  band  as  a  meana  of  extension 
are  given  later,  and  apply  with  equal  force  to  this  as  to  other 
fractures. 

The  patient  must  lie  quite  flat,  the  merest  apology  for  a  pillow 
being  allowed  for  the  head.  The  splint  should  be  kept  on  for 
fire  or  six  weeks,  and  if  at  the  end  of  that  time  union  has  not 
taken  place  the  attempt  had  better  be  given  up,  unless  the  case 
be  one  in  which  it  may  be  confidently  expected.  In  any 
case  the  patient  should  have  a  firm  spica  of  gum  and  chalk, 
plaster  of  Paris,  or  of  some  other  stiff  material  put  on,  or  a  moulded 
tdt  splint  of  the  pattern  of  Fig.  106,  (the  shape  of  which  is  given 


iriiat  no  union 


\ 
Fia.  10e.—Moidded  Splint/or  Bip  and  Thigh. 

in  Fig.  83,  No,  1)  and  should  then  begin  to  get  about ;  the  stiffness 
of  the  joint  and  surrounding  parts  will  have  to  be  treated  by  passive 
movement  and  shampooing.  If  the  case  is  one  in  which  no  union 
can  be  expected  (as  in  most  cases  of  intra-capsular  fracture  in 
old  people),  or  in  which  the  patient  is  a  bad  subject  for  pro- 
longed lying  in  bed,  it  will  be  advisable  to  let  her  (for  it  is 
chiedy  among  women  that  this  accident  happens)  stay  in  bed, 
propped  up  with  pillows,  if  necessary,  until  the  first  shock  of  the 
injury  aad  the  worst  of  the  muscular  bruising  has  passed  away, 
when  a  spica  bandage,  or  moulded  splint,  may  be  put  on  as  in  the 
former  case.  The  patient  most  then  begin  to  learn  to  get  about 
on  crotches,  and  may  eventually  come  to  manage  pretty  well, 
although  of  course  there  is  permanent  lameness. 

The  shock  of  the  accident  is  often,  in  feeble  people,  severe 
out  of  proportion  to  the  actual  damage  to  the  tissues,  and  great 
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care  may  be  reqnired  to  prevent  an  immediately  fatal  issue. 
The  bladder,  also,  will  often  not  act  for  some  time,  calling  for 
the  application  of  hot  flannels  to  the  abdomen,  or  the  use  of  the 
catheter. 

Except  in  children,  the  force  required  to  break  the  shaft  of  the  Of  the  ihaft 
femur  is  very  great,  and  the  injury  to  the  soft  parts  correspondingly  ®'  ****  femur, 
severe.     Failure,  or  delay  of  union  are  also  not  uncommon. 

Taking  first  the  most  common  variety  of  this  fracture,  that  "^^  ^^e  middle 
namely  in  which  the  shaft  is  broken  somewhere  about  its  middle, 
from  direct  violence,  we  find  that  there  are  several  ways  in 
which  the  limb  is,  in  practice,  put  up.     The  largest  group  of  The  three 
methods  is  that  which  involves  the  use  of  Listen's  long  splint  ^^^^^. 
(Fig.  105),  the  purpose  of  which  is  threefold — to  fix  the  thigh 
fragments  in  a  straight  line,  to  produce  extension  from  the  leg 
and  foot,  and  to  serve  as  a  rigid  girder,  lying  along  the  trunk  l.  A  girder 
as  well  as  the  limb,  so  as  to  make  tlie  body  inflexible  in  all  its  ^J^e^ext^ 
length.  tion. 

In  some  few  cases  the  application  of  such  a  splint  is  sufficient 
by  itself,  but  in  most  it  is  found  that  tlie  distorting  action  of  the 
powerful  thigh  muscles  is  too  great  to  be  overcome  without  some 
fiirther  extension,  and  the  employment  of  counter-extension  as 
well 

The  use  of  the    stirrup    and   weight,   introduced   first  for  2.  Further 

....  !•  f  J  exteimoii  m 

extension  in  hip  disease,  was  soon  applied  to  fractures,  ana  by  itirmp  and 
remains  the  most  efficient  way  of  overcoming  muscular  spasm,      weight 

The  combined  extension  of  the  splint  and  stirrup  would,  how- 
ever, especially  in  those  cases  in  which  its  necessity  was  most 
imperative,  result  in  a  gradual  pulling  down  of  the  patient's  body 
to  the  foot  of  the  bed,  if  some  provision  for  counter-extension  s.  And 
were  not  made.  Until  lately  the  usual  way  of  effecting  this  was  ^^^  «*^- 
by  means  of  a  "  perineal  band  "  or  padded  strap,  which  was 
passed  round  the  crutch,  and  then  both  ends  were  fastened,  either 
to  the  head  of  the  bedstead,  which  was  most  efficient,  or  to  the 
top  of  the  long  splint,  which  was  most  usual.  It  is  now 
recognised  that  there  are  many  objections  to  this  band ;  it  is 
difficult  to  keep  it  clean,  or  to  maintain  proper  extension  by  its 
means  without  running  the  risk  of  making  sores,  and  it  is 
probable  that  its  days  are  numbered. 

Fortunately  a  much  easier  method  of  counter-extension  is  at 
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is  by  ndalng  hand»  namely,  by  raising  the  foot  of  the  bed  with  two  blocks  of 
wood  eight  to  ten  inches  high  placed  below  the  castors,  and  by 
taking  away  everything,  except  the  smallest  pillow,  from  under  the 
patient's  head.  This  slight  head-downwards  ii>cline  makes  a  very 
effectual  counter-extension,  the  weight  of  the  body  being  the 
passive  agent ;  and  provided  that  the  thoracic  organs  are  healthy, 
the  position  is  well  borne  after  a  short  time,  even  by  those  accus- 
tomed to  sleep  usually  with  their  heads  well  raised, 
rhe  best  The  combination  of  the  long  splint,  the  stirrup  and  weight, 

J^^^P^    and  the  raising  of  the  foot  of  the  bed,  we  therefore  believe  to  be 
the  best  general  way  of  setting  these  fractures,  and  the  appli- 
cation of  the  splint  and  other  details  must  now  be  described. 
CSioioe  of  Many  points  will  require  attention  in  order  to  ensure  success 

'^^  in  putting  up  a  fractured  thigh  by  the  combined  means  above 

mentioned.  The  first  thing  to  be  done  is  to  measure  the  dis- 
tance from  the  axilla  to  the  outer  malleolus  on  the  uninjured 
side,  and  to  select  a  Liston's  splint  of  such  a  length  that  the 
outer  ankle  bone  corresponds  to  the  hole  cut  for  it,  when  its 
upper  end  fits  exactly  into  the  top  of  the  axilla.  (This  is  very 
important  for  the  extension,  for  if  too  long  there  will  be  swelling 
and  numbness  of  the  arm,  and  if  too  short  it  will  not  be 
efficient.)  A  foot  piece  is  often  added  to  this  splint,  but  this 
will  interfere  with  the  proper  position  of  the  foot ;  a  flat 
horizontal  cross-piece,  however,  so  fastened  to  the  under  edge 
of  the  lower  end  of  the  splint,  that  it  keeps  it  upright  as  it  lies 
on  the  bed,  is  very  useful  (or  a  metal  foot,  as  shown  in  Fig.  104 
may  be  attached  to  the  splint).  The  end  of  the  splint  must  be 
deeply  notched  as  shown  in  the  figure,  for  the  bandage,  and 
should  then  be  very  carefully  padded. 

The  patient  lying  in  bed  will  probably  have  the  leg  much 
rotated  outwards,  and  the  thigh  shortened  and  deformed.  With 
Applicatioii  of  ag  little  disturbance  of  the  limb  as  possible,  a  flannel  or  domette 
roller  should  be  applied  firmly  to  the  leg  and  foot,  reaching  to 
just  below  the  knee.*  Over  this  the  stirrup  must  be  put  on, 
thus : — A  piece  of  wood  about  a  quarter  of  an  inch  thick  is  taken 
(it  should  be  about  square  and  about  the  width  of  the  ankle  at 

*  The  stiiTap  is  sometimes  put  directly  on  to  the  skin  without  ill  effects,  bat 
this  is,  we  belieYe,  nmning  An  nnneoessary  risk,  thongh  it  be  bat  a  slight  one. 
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tiiB  nuUeoli),  uid  placed  in  tlie  middle  of  a  brosd  strip  of  strong 
■tnpiHng ;  this  wood  forms  the  foot  lueca  of  the  stimip,  and  tlie 
bnMd  atrip  is  hBtened  to  it  by  some  more  strapping  wrapped 
round  it.  The  side  stripa  of  the  stirrup  sre  then  vanned  and 
tetjiuted  to  the  tibial  and  fibular  sidcfl  of  the  leg  over  the 
flannel  bandage,  so  that  the  foot  piece  is  quite  parallel  to  the 
•ole  of  the  foot ;  it  is  then  firmly  fastened  on  by  overlapping 
■tripe  of  strapping,  put  on  obliquely,  as  shown  in  Fig.  107,  fnim 
the  ankle  upwards.  A  roller  bandage  may  l>o  put  over  all,  but 
tiiu  is  not  generally  necessary.* 

A  neater  and  more  comfortable,  but  a  more  expenHtve  way, 
is  to  nse  strips  of  white  basil  leather,  spread  with  some 
idhesive  plaiater.  These  are  put  nn  in  the  same  way  as  the 
■bapping,  and  look  very  workmanlike.  The  leather  strapping 
is  especially  useful  in  stirrups  for  hip  dL-Miase  (?.c),  where_it 


Fio.  107. — .Stirrup  and  Wetgit  Adjusted  to  Leg. 
oflen  happens  that  tlie  branny,  ill-nourished  skin  breaks  down 
nnder  the  pressure  of  the  rigid  brown  holland  plaister.  In 
extremely  tender  cascH.  even  chamois  leather  strips  may  be  used.t 
Fig.  107  sliowa  an  ordinary  stirrup  and  weight,  attached  to  the 
leg  before  the  splint  \a  applial. 

*  The  siile  pieces  nf  the  ptirnip  munt  ba  ki;pt  from  atickint;  to  the  m^enll 
b]r  gouding  the  aHheiiivc  Barfocux,  fur  two  or  three  inchn  kt  thi  mnkle,  with 
two  Ints  of  the  pUiiter  of  the  ume  width,  put  t»ce  to  face  with  the  side  pieoea. 
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The  stirrup  being  adjusted,  the  long  splint  must  be  fastened 


Fig.  108. — Method  of  Attachment  of  Lang  Splint  and  Stirrup 

for  Fractured  Ihigh, 

to  the  body,  thigh,  leg,  and  foot  (Fig.  108),  in  a  manner  of  which 
the  following  may  be  taken  as  a  general  description. 
Lppliofttion  of     The  foot  of  the  bed  must  be  raised  on  blocks,  and  all  pillows 
he  splint       \^  taken  away  from  the  head.    The  patient  thus  lying  absolutely 
flat,  one  assistant  grasps  the  thigh  just  above  the  knee  and  makes 
extension  there,  with  internal  rotation.    Another  assistant  takes 
hold  of  the  foot  and  ankle,  and  keeps  the  leg  as  much  turned 
inwards  as  the  thigh.     These  manipulations  must  be  performed 
mportonce  of  with  the  splint  lying  alongside,  and  as  close  as  possible  to  the 
^'^•^  limb.   The  inward  rotation  is  of  great  importance,  and  its  neglect 

one  of  the  commonest  causes  of  bad  position.  It  is  very  generally 
thought  that  the  natural  position  of  the  lower  extremity  is  to 
have  the  foot  turned  outwards,  but  this  is  an  error.  It  is  true  that 
by  education  the  foot  has  acquired  a  slight  external  twist  during 
walking  and  standing,  but  if  anyone  with  well  made  legs  is  laid 
flat  on  the  back,  with  the  legs  free,  it  will  appear  at  once  that  the 
natural  position  of  rest  is  to  have  the  knees  rolled  slightly 
inwards  and  a  very  little  flexed,  with  the  feet  in  a  position  of 
slight  equino-varus.  This,  then,  the  natural  position,  is  the 
one  which  should  be  aimed  at  in  placing  a  case  of  broken  thigh 
on  the  long  splint 

While  the  extension  is  being  kept  up,  the  splint  must  be 
adjusted  and  bandaged  to  the  limb.  If  the  length  be  right  the 
small  hole  near  the  foot  will  just  receive  the  inner  malleolus, 
while  the  upper  end  just  avoids  pressure  on  the  vessels  and  nerves 
at  the  top  of  the  axilla. 

In  fastening  this  splint  the  direction  of  the  bandage  should 
always  be  from  without  inwards,  or  the  opposite  of  the  way 
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enjoined  by  the  orthodox.  Unless  this  rule  is  observed,  the 
tendency  of  the  foot  and  leg  to  roll  outwards  will  be  increased.  In 
bandaging  the  foot  and  ankle,  the  inner  malleolus,  the  heel  and 
the  akin  over  the  tendon  Achillis  must  be  carefully  looked  to,  and 
extra  padding  applied  wherever  there  seems  a  chance  of  soreness. 

The  principal  difficulty  is  to  get  a  good  grip  of  the  heel,  and  J'*'^  ^® 
yet  not  to  bind  it  too  tight.  The  best  way  is  to  take  a  turn  or 
two  round  the  ankle  alone  (not  with  the  splint)  and  then  to  go 
round  in  a  figure  of  8,  over  the  heel,  inner  ankle  and  side  of  the 
foot,  passing  the  bandage  each  time  into  one  of  the  deep  notches 
cut  in  the  end  of  the  splint.  The  foot  fastened,  the  leg  with  the 
stirrup  is  easily  bandaged  to  the  splint  up  to  the  knee,  or  over 
that  joint  and  the  end  of  the  lower  third  of  the  thigh,  as  seems 
best 

The  thigh  itself  may  be  treated  in  several  ways.  If  the  dis-  '7*®. ''^W^^ 
placement  be  slight  so  that  it  can  be  overcome  by  simple  extension, 
it  will  be  sufficient  to  place  a  broad  and  short  wooden  splint  along 
the  back  of  the  thigh,  reaching  from  the  gluteal  fold  to  the 
popliteal  space.  The  bandage  should  tlien  be  continued  on  round 
the  thigh  and  the  long  and  short  splints,  as  high  as  the  fork  of 
the  legs  will  allow,  where  it  may  stop,  or  be  continued  into  a 
spica  of  the  pelvis,  although  this  is  not  often  necessary. 

But  if  the  fracture  is  at  all  a  severe  one  additional  support 
is  required  for  the  thigh,  and  this  may  be  given  by  adding  top 
and  inner  straight  splints,  to  the  back  and  long  outer  ones.  All 
four  may  then  be  bandaged  together,  or  what  is  better,  may  be 
£utened  by  webbing  straps. 

A  still  better  hold  is  sometimes  got  by  cutting  out  a  piece  of 
"  kettleholder "  splinting,  or  felt  or  gutta-i>ercha  of  a  size  and 
shape  sufficient  to  encircle  the  front  and  inside  of  the  thigh,  and 
&8tening  this,  with  the  back  splint  as  before,  to  the  outer 
splint  by  webbing  straps.  This  upper  splint  should  extend  from 
the  anterior  iliac  spine  to  the  level  of  the  top  of  the  patella,  and 
must  be  cut  obliquely  along  its  upper  edge  so  as  to  be  parallel 
with  Poupart's  ligament. 

As  has  been  said,  a  spica  is  not  often  required,  but  whether  it  Attachment  of 
be  used  or  not,  the  long  splint  must  be  fastened  to  the  trunk  as  "P^^^  ^ 
well  as  to  the  limbs.   This  may  be  done  with  a  broad  bandage 
(flannel  is  best)  passing  round  the  thorax  from  the  tenth  to  the 
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second  or  third  rib,  or  by  broad  belts  with  several  buckles, 
which  are  made  for  the  purpose. 
It  only  now  remains  to  fasten  the  weight  to  the  stirrup,  and  to 

the  rtiwun.  adjust  the  pulley  at  the  end  of  the  bed.  The  first  is  easily  done 
by  boring  a  hole  in  the  wooden  stirrup-cnd,  passing  a  piece  of 
stout  blind  cord  through  it,  and  securing  by  a  knot.  The  most 
convenient  weight  to  use  is  a  shot  tin.  They  are  generally  sold 
with  the  measure  of  the  weight  of  shot  which  may  be  put  in 
them,  stamped  outside.  A  common  arrangement  for  the  pulley  can 
be  seen  in  Figs  107  or  108,  but  there  are  many  patterns,  all  about 
equally  good.  No  distinct  rule  can  be  given  for  the  weight,  but 
cases  are  rare  which  want  more  than  10  or  less  than  4  lbs.,  and 
the  right  amount  will  be  the  least  that  will  produce  extension.  In 
all  cases,  however,  some  time  will  be  required  to  exhaust  the  mus- 
cular spasm,  perhaps  even  forty-eight  hours,  so  that  a  weight  should 
not  be  hastily  condemned  as  insufficient.  The  weight  and  pulley 
should  be  frequently  looked  to,  for  the  cord  may  jam,  or  yet  more 
often,  the  long  splint  may  get  imbedded  in  the  bedclothes  or  mat- 
tress, so  that  no  ordinary  wei<?ht  would  be  of  the  least  use.  Ward- 
scrubbers  are  often  apt  to  lift  the  weights  when  scrubbing  the 
floors,  and  to  forget  to  put  them  down  again.  Lastly,  and  in  view 
of  the  frequency  with  which  this  rule  is  forgotten,  it  may  be 
repeated  that  the  patient  ought  to  lie  as  nearly  as  possible  flat  in 
bed  for  at  least  the  first  fortnight. 

We  have  been  particular  in  describing  this  method  of  putting 
up  fractures  of  the  shaft  of  the  femur,  because  we  believe  that  in 
the  majority  of  cases  it  will  be  found  to  be  the  one  which  is  best, 
one  or  other  of  the  modifications  we  have  mentioned,  being 
adopted. 

Other  method!      Only  confusion  would  result  from  giving  in  corresponding  detail 

thk^ractoreJ^  ^^®  numerous  and  various  other  plans  which  have  been  advocated, 
and  most  of  them  are  in  no  way  calculated  to  succeed  where  the 
combined  stirrup  and  long  splint  plan  would  fail.  We  will, 
however,  shortly  describe  one  or  two  methods  which  are  found 

Metiiod  of  the  uggfui  in  c^ses  out  of  the  common  run.    The  first  of  these  is 

double 

indined  plane,  that  of  the  double  inclined  plane  (Fig.  109).  This  is  parti- 
cularly useful  in  fractures  close  by  the  knee,  or  where,  as 
often  happens  in  these  fractures,  there  has  been  a  X  shaped 
splitting  of  the  bone  across  and  downwards  between  the  condyles. 
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into  the  knee  joiut,  through  t)io  impact  of  the  patella,  as  has 


with  rtbniii. 


Fia  109. — Double  Incliatd  I'lane /or  Fractured  Femur. 
been  well  described  by  Mr.  Willett*  Id  these  cases,  and  in 
some  others,  no  firm  bandage  or  mechanical  support  caa  be 
borne  by  the  iiijureci  kuee,  but  exteugiou  can  easily  be  made 
by  laying  the  knee  over  the  angle  of  a  double  inclined  pUne, 
and  a  good  position  is  aluost  always  readily  thus  attained.  The 
angle  should  be  the  most  nbtuso  which  will  secure  the  desired 
redaction,  and  the  splint  sliuuld  always  have  a  firm  foot  piece 
&xed  at  a  right  angle.  Generally  the  limb  lies  so  quietly  upon 
the  plane,  that  only  very  moderately  hrm  bandaging  is  wanted 
(often  a  flannel  roller  BulGces).  In  winter,  one  drawback  to  this 
[Jan  is  that  it  makes  rather  a  cold  bed. 

For  fractures  quite  high  up,  a  combination  of  the  foregoing  '"'jf^  P'"' 
splint  with  a  stirrup  and  weight  faateued  to  the  lower  thigh  frag-  "^        """ 
ment,  has  been  advocated.     In  some  awkward  cases  it  might  be 
Bucceaaful,  but  it  must  always  be  difficult  to  arrange  mechanically. 
The  Eitimip  and  weight  alone,  ox  without  the  long  splint,  but  ^h^  atimu 
with  the  bed-foot  raised,  may  no  doubt  sometimes  be  sufficient,  o»1t- 
bnt  we  doubt  whether  it  is  ever  right  to  forego  the  great  addi- 
tional security  of  the  splint,  for  the  sake  of  a  little  more  simplicity 
or  a  little  trouble  saved. 

On  the  other  hand,  not  a  few  fractures,  with  but  little  deformity.  The  long 
can  be  set  in  very  good  position  with  no  other  arrangement  for  '^"^     '' 
eiteusioa  or  counter-ezt«nsioD,  than  that  afforded  by  the  long 
i^tlint  alone- 

Of  the  method  of  the  perineal  band,  we  have  already  spoken  7^/"'"'' 

*  St  Baititolomew'a  HiMpiUl  Brporti,  Vol.  X,  p.  32S,  H  tig. 


194   FRACTUEBS  OF  THE  LOWER  HALF  OF  THE  BODY,  ETC. 


unfavourably  enough ;  it  only  remains  to  be  pointed  out  that 
even  if  it  were  as  powerful  a  means  of  counter-extension  as  we 
believe  it  to  be  ineffectual,  still  all  the  indications  for  its  employ- 
ment may  be  as  well  met  by  the  method  of  raising  the  foot  of 
the  bed. 
Use  of  plMter     Iq  all  cases,  except  in  fractures  in  quite  young  children,  of 
case  in  later     which  we  will  speak  immediately,  the  leverage  of  the  fragments 
"^^8^  of  this  long  bone  is  too  great  to  render  treatment  by  fixing  the 

limb  in  an  immovable  bandage,  directly  after  the  fracture  has 
happened  (such  as  in  a  plaster  of  Paris  case)  safe  enough  to  be 
advisable.  But  in  almost  in  all  cases,  in  London,  the  practice  is 
observed  of  allowing  the  later  stages  of  consolidation,  i.e.,  after 
five  or  six  weeks,  to  be  completed  while  the  patient  gets  about  on 
crutches,  with  the  limb  firmly  supported  in  a  gum  and  chalk, 
silicate,  or  plaster  of  Paris  splint. 

The  line  of  treatment  to  be  observed  in  delayed  union  is 
precisely  the  same  as  that  laid  down  in  the  case  of  the  humerus. 
The  condition  is  not  very  uncommon,  but  is  rarer  than  in 
fractures  of  that  bone. 

Fractures  of  the  thigh  in  if\fants  and  children. 

It  was  not  very  long  ago  held  by  some  surgeons  that  in 
infants,  fractures  of  the  femur  might  in  many  cases  be  left  alone 
to  unite  of  themselves  as  best  they  would.*  This  negative  treat- 
ment, however,  is  now,  we  believe,  generally  abandoned,  and 
certainly  any  surgeon  who  has  much  to  do  with  children,  will  see 
in  his  out-patient  room,  cases  enough  of  over-looked  fractures  in 
which  this  treatment  has  been  unwittingly  carried  out,  and  of 
the  distorted  limbs  arising  therefrom,  to  cause  him  to  doubt 
greatly  if  it  is  ever  advisable  to  follow  it  deliberately. 

Still  in  several  ways  the  fracture  of  this  bone  in  infants  may 
be  treated  much  more  simply  than  in  the  case  of  youths  or 
adults.  In  the  former  it  is  almost  certain  that  a  complete  snap 
across  of  the  bone,  with  rupture  of  the  periosteum  hardly  ever 
occurs,  and  though  a  mixed  break  and  bend  of  the  bone  is 
common  enough,  a  very  slight  support  will  be  sufficient  to  keep 
the  bone  straight,  and  no  shortening  should  result.  A  short 
back,  or  outside  splint,  secured  with  adhesive  strapping,  or  a 


In  infants. 


Whyli 
severe. 


*See  Holmes'  Snigical  Di 


of  Children. 
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moulded  felt  splint,  or  plaster  of  Paris  case,  which  may  with 
adyantage  be  painted  with  shellac  varnish  for  cleanliness,  should 
all  do  about  equally  well. 

For  children  of  a  larger  growth,  the  si)ecial  ])oints  to  be  attended  ^^  children. 
to  are  cleanliness,  and  the  prevention  of  general  restless  movement 
of  the  whole  body.     For  these  reasons  a  very  favourite  way  of 
putting  up  broken  thighs  in  children  (for  example,  of  five  years  ?P^{"^  ^^^ 
old)  is  to  put  long  splints  on  both  legs,  passing  the  body  bandage 
round  both.     Often  no  stirrup  or  cou!iter- extension  is  wanted. 
►  A  "Bryants"  splint,   as   described    under  "hip  disease"  dtyesi 
exceedingly  well  for  this  purpose,   as  does  Sieveking's  splint,  ^"■g.*^*?***  , 
figured  in  Maw's  catalogue.     In  both  of  these  there  is  a  con-  tpiinta. 
nection   between  the   splints,   and  arrangements  for  extension, 
if  desired.     Another  very  good  way  is  to  suspend  the  thigh 
vertically  by  a  stirrup  and  weight  attached  to   the  leg,  and  Vertical 
passing  over  a  pulley  fixed  above  the  middle  of  the  bed.     The  ^l,"^^*""* 
advantages  of  this  plan  arc  that  it  is  very  easy  to  keep  the  child 
clean,  for  the  leg  (or  both  legs,  if  it  seems  best),  may  be  thus 
slung  safely  up  out  of  harm's  way,  and  the  gluteal  region  can 
easily  be  got  at. 

Up  to  eight  years  of  age  it  will  also  generally  be  safe  to  put  up  Immediate 
the  fracture  immediately,  in  a  plaster  case,  or  a  felt  or  other  *°       ^' 
moulded  splint,  and  even  if  it  be  at  first  put  up  with  a  long 
splint,  three  or  four  weeks  at  the  outside  will  be  long  enough 
to  keep  the  patient  in  bed. 

In  infants  or  children  there  should  be  little  or  no  shortening.  Shortening  t«> 
but  in  grown  up  people  it  is  extremely  rare  to  get  this  result. 
Careful  measurement  will  almost  always  show  about  half  an  inch, 
even  in  the  best  cases.  But  this  is  no  real  hindrance  to  perfect 
recovery ;  indeed,  a  full  inch  will  not  necessarily  cause  a  limp^ 
the  back  and  pelvis  accommodating  themselves  thereto. 

The  treatment  of  fractured  knee-pans  is  just  now  in  a  state,  if  Fracture  of 
not  of  transition,  at  least  of  unsettlenient,  and  many  surgeons  ^^  P*^^^*- 
of  high  repute  and  sober  judgment  would  largely  increase  the 
number  of  cases  in  which  active  operative  interference  should  be 
resorted  to. 

It  is  coming  to  be  more  and  more  recognised  that,  speaking  Becent  planii 

generally,  the  displacement  of  the  fragments  in  this  fracture  is  due  ^  ®" 

rather  to  distention  of  the  knee-joint  by  blood,  or  by  inflammatory 
02 
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products,  than  to  tonic  contraction  of  the  quadriceps  extensor 
muscle  (although  this  may  also  bear  a  part  in  the  deformity), 
and  every  year  sees  a  larger  number  of  successful  cases 
reported,  in  which  the  joint  has  been  aspirated,  or  tapped,  as 
an  immediate  treatment  for  the  accident.  Indeed,  a  step  further 
is  now  being  taken,  and  surgeons  are  making  vigorous  efforts 
to  attain  to  what  has  hitherto  seemed  to  be  beyond  their  grasp, 
namely,  bony  union,  in  all  cases,  whether  produced  by  muscular 
action,  or  by  direct  violence.  Not  only  have  the  edges  of  patellar 
fragments  which  have  failed  to  unite,  been  cut  down  on,  freshened,  * 
and  wired  together  with  success,  but  the  same  procedure  has 
been  adopted  in  recent  cases,  in  which  the  advantages  of  thus 
securing  close,  and  it  is  hoped,  bony  union,  have  been  held  to 
outweigh  the  risks  of  a  free  opening  of  the  knee  joint — ^risks 
which  have,  in  the  mind  of  the  advocates  of  the  prac- 
tice, been  reduced  almost  to  a  vanishing  point  by  the  use  of  the 
Listerian  dressing.  Much  as  we  should  like  to  discuss  the  surgical 
points  concerned  in  these  questions  of  treatment,  we  cannot  but 
hold  that,  with  the  exception  of  simple  aspiration,  any  inter- 
ference with  the  cavity  of  a  knee  joint,  is  of  the  nature  of  a 
major  surgical  operation,  and  therefore  does  not  come  within  the 
scope  of  this  work. 
Common  At  any  rate,  and  whatever  may  be  the  future  general  treatment 

^j^Q^  the  present  belief  is  not  now  seriously  combatted,  that  most  frac- 

tures of  the  pateUa  do  well  enough,  and  many  very  well  indeed, 
without  any  heroic  measures.  But  the  fracture  is  a  very  common 
one,  and  among  the  many  cases  there  are  a  few  in  which  the  result 
is  anything  but  satisfactory.  Some  of  the  reasons  for  this  are  not  far 
to  seek.  In  the  first  place  there  is  no  doubt  that  one  great  cause  of 
failure  is  the  e£fusion  of  blood  and  serum  into  the  joint,  and 
the  inflammatory  condition  which  is  often  set  up.  Not  only  are 
the  fragments  themselves  thus  widely  separated,  but  the  condition 
of  the  parts  is  one  very  ill  adapted  for  the  formation  of  firm  bands 
of  adhesion  between  them.  Whatever,  therefore,  may  be  the 
The  knee-  particular  way  in  which  the  fragments  are  to  be  fixed,  no  pains 
iwDt  qoiet  ™^^  ^  spared  to  keep  the  knee-joint  quiet,  and  to  promote 
absorption.  Ice  bags  are  extremely  useful,  as  are  evaporating 
lotions  and  the  like ;  half-a-dozen  leeches  may  be  put  on  with 
very  good  effect  in  bad  cases,  while  in  the  later  stages  of  the 
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arthritis,  strapping  with  Scott's  dressing,   or  the  Emplastrum 
Hydrargyri  c  Ammoniaco  may  be  a  great  help. 

Bat  the  softening  and  disorganising  action  of  intra-articular 
tension  is  very  great,  and  in  these  fractures,  if  this  reaches  a  high 
grade,  and  if  external  remedies  do  not  reduce  the  effusion  within 
about  48  hours,  there  can  be  little  doubt  that  tlie  wisest  thing  to  do, 
is  to  aspirate  the  joint,  and  then  to  apply  firm  pressure.*  The  C^ietpwper 
place  selected  is  generally  on  the  inner  side,  a  little  above  the  **'  •"P'^w'^n. 
middle  of  the  patella,  and  the  operation  must  be  repeated  if 
neoenary. 

A  yet  more  common  cause  of  failure  is  due  to  the  efforts 
to  approximate  the  fragments  being  made  in  a  wrong  manner.  In 
an  ordinary  case,  and  provided  the  effusion  is  not  very  great, 
it  is  not  difficult  in  several  different  ways  to  bring  the  fragments 
together,  so  that  they  are  apparently  in  close  apposition;  but,  Ritkioftryinvr 
in  reality,  unless  this  closeness  has  been  produced  with  but  little  appodtion. 
strain,  there  will  be  a  buckling  up  of  the  ))arts,  with  the  result 
that  while  the  up{)er  edges  of  the  fragments  are  almost,  or  quite 
touching,  the  surfaces  are  elsewhere  distinctly  apart.  In  conse- 
quence of  this,  the  bone  unites  at  a  very  disadvantageous  angle,  and 
though  perhaps  the  patient  is  discharged  from  the  hospital  with 
a  good  looking  knee,  any  attempt  to  work  will  produce  separation 
of  the  fragments,  and  the  ligament  when  it  once  begins  to  yield, 
will  get  weaker  and  weaker,  till  the  patient  is  condemned  to  a 
backnsplint  for  life,  or  to  the  risks  of  a  serious  oi)eration,  or,  it 
may  be,  to  both. 

It  will  be  better  in  such  a  case,  as  soon  as  it  is  found  that  the 
fragments  will  not  come  together  except  with  considerable  force, 
to  be  content  with  a  moderate  pull,  which  will  allow  the  broken 
edges  to  be  opposite  and  parallel  to  each  other,  though  it  may  be 
at  a  little  distance.  The  ligamentous  band  will  be  many  times 
stronger  than  in  the  fonner  case.  Indeed  it  seems  almost  certain 
that  the  efficiency  of  a  limb  after  fracture  of  the  patella  does  not 
depend  so  much  upon  the  nearness  of  the  fragments,  but  is  in  direct 
relation  to  the  strength  of  the  ligamentous  union.  Mechanically, 
it  is  not  clear  wliy  two  sesamoid  bones  in  the  quadriceps  extensor 

*  For  the  use  of  aspirating  apparatus  see  the  Chapter  on  Minor  Surgical 
Operations. 
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tetidoo  should  do  their  work  much  norso  tban  one,  if  only  the 
intervening  ligament  be  strong. 

If  the  foregoing  opinions  are  correct,  the  essential  proceedings 
in  this  fracture,  apart  from  the  treatment  of  the  inflammation  of 
the  knee-joint,  may  be  reduced  to  a  very  few  simple  steps. 
'  In  the  first  place  many  cases  will  do  very  well  if  the  limb  he 
merely  laid  upon  a  pillow,  with  the  foot  and  leg  well  raised,  or 
simply  bandaged  to  a  light  back  splint  in  the  same  position  (the 
important  point  is  the  raising).  As  the  swelling  goes  down  the 
fragments  will  come  closer  and  closer,  although  they  will  never  be 
quite  together,  and  in  five  or  ^x  weeks  a  long  moulded  knee-splint 
may  be  put  on,  made  carefully  of  felt  or  leather,  and,  for  heavy 
patients,  stiSened  up  the  back  with  a  piece  of  iron  or  steel, 
rivetted  on  (Pig.  110).     (See  also  p.  128.) 


Pw.  HO.— Moulded  Back  Splint  for  Ktiee. 


The  patient  may  now  begin  to  get  about  on  crutches,  but  must 
be  very  careful  not  to  fall  again.  At  the  end  of  two  months  he 
should  be  able  to  walk  with  a  stiff  leg,  with  only  the  support  of  a 
stick,  but  the  splint  must  be  kept  on  for  at  least  three  months. 
It  may  then  be  left  off  at  night,  but  no  efforts  should  he  made  to 
flex  the  joint  until  six  months  have  elapsed  from  the  fracture, 
and  even  then  the  joint  must  be  brought  into  work  very  gradually 
indeed. 

We  have  been  thus  particular  in  describing  the  after  treat- 
ment, because  it  is  not  uncommon,  and  ts  very  disheartening, 
to  find  that  patients  whose  patelhe  have,  to  all  appearance, 
united  very  well  and  firmly  have  yielded  to  the  temptation  of 
leaving  off  the  splint  too  soon,  or  of  changing  it  for  some  more 
attractive  but  inefficient  invention  of  an  instrument  maker,  and 
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in  consequence  have  found,  to  their  cost,  that  the  tendinous 
union  has  begun  to  stretch ;  and  the  fragments,  once  on  the  move, 
may  continue  to  separate,  till  a  thin  useless  band,  some  three  or 
four  inches  long,  is  all  that  remains  of  what  should  be  as  strong 
as  the  tendon  of  the  gastrocnemius  or  quadriceps  extensor. 

We  have  said  that  many  of  these  cases  will  do  well  enough  Treatm^t  by 
without  a  splint  at  all,  or  simply  with  a  back  splint  if  the  foot  and  "^ 
leg  are  well  raised ;  but  the  general  practice  is  to  £&shion  some 
form  of  bandage  and  splint  by  which  the  fragments  may  be 
approximated,  and  certainly,  so  long  as  the  "  buckling  up  "  we 
have  spoken  of  is  avoided,  such  contrivances  are  very  often  useful, 
and  can  hardly  ever  do  harm — but  in  all  cases,  and  whatever 
the  apparatus  used,  the  foot  and  leg  must  be  raised.  One  favourite 
way  is  to  lay  the  leg  on  a  back  splint  (Fig.  Ill),  hollowed  out 
above  and  below  for  the  thigh  and  leg. 


Pig.  111. — Fracture  of  the  Patella  treated  by  a  simple  Back 

Splint  and  strapping. 

The  leg  and  splint  should  be  raised,  and  the  patient  should  be 
directed  to  sit  up  ;  it  will  then  generally  be  found  easy  to  bring 
down  the  up|)er  fragment  with  strips  of  adhesive  strapping,  as 
shown  in  the  figure.  The  lower  piece  of  the  patella  must  then 
be  brought  up  as  near  to  the  upper  one  as  can  be  managed  in  a 
similar  fashion,  the  strips  crossing  each  other  at  the  sides. 

Instead  of  strapping,  a  bandage  may  be  used,  and  in  this  case  Use  of  the 
it  will  be  necessary  to  have  a  couple  of  studs  or  hooks  in  each  ^^^^ 
side  of  the  splint,  about  six  inches  apart,  on  either  side  of  the 
middle  line,  to  keep  the  turns  of  the  bandage  from  shifting. 
The  splint  itself,  as  well  as  being  hollowed  out,  should  be  so 
padded  that  the  limb  will  lie  very  slightly  flexed  upon  it 
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Of  pegs.  Again,  instead  of  the  studs  there  may  be  pegs  which  can  be 

screwed  round,  and  the  bandage  thus  tightened  like  a  violin 

string,  when  it  requires  it ;  and  it  will  be  found  that  all  kinds 

of  bandages  will  require  readjusting,  in  one  way  or  another,  every 

few  days. 

Of  gatta-  Another  good  way  of  bringing  the  fragments  together  on  the 

P«     acape.     gp^jj^  jg  ^  mould  two  gutta-percha  caps  to  the  fragments,  of 

a  horse  shoe  shape,  and  then  to  approximate  them  instead  of 

taking  the  pull  directly  on  the  fragments. 

Of  oresoents        Or  a  method  which  is  still  more  secure  from  slipping  is  to 

of  str^yping.    adjust  two  stout  broad  and  crescentic  pieces  of  adhesive  strapping 

(the  ''dreadnought"  plaister  is  the  best)  to  the  leg  and  the  thigh, 

below  and  above  the  fragments.     If  the  horns  of  these  crescents 

are  prolonged  by  other  strips,  or  by  whipcord,  they  may  be  brought 

together  by  fastening  these  ends  to  studs  in  the  splint,  or,  as 

recommended  by  the  late  Mr.  Callender,  to  an  arrangement  of 

pulleys  and  weights,  or  indiarubber  springs.     (See  illustration 

in  Heath's  Minor  Surgery.) 

Ofindiarabber     The     indiarubber     roller     bandage,     commonly    known    as 

bandagee.        "Esmarch's,"  if  applied  in  the  same  manner  as  the  ordinary 

bandage  and  fastened  round  the  studs,  will  at  first  bring  the 

fragments  most  forcibly  together,   but  it  cannot  be  depended 

on,  and  needs  constant  readjustment ;  the  same  remark  applies 

to  woven  indiarubber  bandages. 

Amoreaimple     Another,  and  simpler  splint,  is  one  shaped  like  the  foregoing, 

back  iplint     y^^^  having  a  deep  notch  cut  on  either  side  of  the  knee.    Strips 

of  adhesive  plaister  are  then  passed  above  and  below  the  two 

respective  fragments  alternately,  and  their  ends  fastened  beneath 

the  notch.    The  successive  strips  approach  each  other  in  the 

middle  until  they  nearly,  or  quite,  cover  the  joint.     It  will  be 

seen  that  this  method  of  treatment  does  not  differ  in  any 

essentials  from  the  foregoing,  but  it  makes  a  more  thorough 

compression  of  the  joint 

Um  of  S  But  even  with  a  plain  back  splint,  a  figure  of  8  bandage  may 

^'^^*^*         easily  be  so  applied  to  the  limb  that  a  considerable  amount  of 

approximation  of  the  fragments  may  be  produced,  with  the  only 

(^wback  that  it  must  be  frequently  looked  to,  and  adjusted. 

Any  one  who  is  curious  in  these  matters,  will  find  in  various 
surgical  works,  in  addition  to  the  ways  we  have  described,  quite 
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a  long  list  of  splints,  pulleys,  springs  and  other  mechanical  con- 
trivances, which  we  have  purposely  omitted,  because  we  believe 
that  their  employment  serves  only  to  obscure  a  process  of  repair 
which  in  many  cases  wants  little  more  than  to  be  left  alone. 

One  method  finally,  we  believe  deserves  active  condemnation,  Mui^^igne  t 
namely  by  "  Malgaigne's  Hooks,"  surely  the  most  barbarous  of  all  *******'■• 
methods  of  approximating  the  surfaces  of  broken  bones.  It  is  no 
doubt  possible  by  their  means,  to  get  the  fragments  very  close 
together,  but  the  risks  of  necrosis,  of  inflammation  of  the  neighbour- 
log  parts,  or  of  even  more  serious  complications,  are  so  great  as 
far  to  outweigh  an  advantage  which  may  not  be,  perhaps,  in 
itself  so  very  real* 

The  legs,  according  to  statistics,  are  the  most  subject  of  all  Fractures  of 
limbs  to  be  broken,  and  there  are  all  sorts  and  kinds  and  '**®  *®^ 
degrees  of  injury  which  come  under  this  heading.  Putting  aside, 
however,  the  diflferent  varieties  of  Potts*  fractures,  we  shall  find 
practically,  that  for  the  purposes  of  setting,  simple  fractures  of 
the  legs  may  be  classed  under  two  or  three  headings  at  the  most. 
Moreover,  from  this  point  of  view,  we  shall  not  have  to  consider 
whether  one  or  both  of  the  bones  are  involved,  save  that  in  bad 
fractures,  both  tibia  and  fibula  are  generally  found  to  be  gone,  while 
in  less  severe  cases,  the  fibula  is  more  often  broken  by  itself,  than 
the  tibia. 

Broken  legs,  then,  may  be  divided  into—  Th«  different 

(1.)  Slight  cases,  requiring  generally  a  moulded  support  only,   *^*^"*^ 
such  as  a  plaster  of  Paris  or  a  gum  and  chalk  splint,  which  may 
be  put  on  immediately,  or  after  a  very  short  time. 

(2.)  Moderately  severe  cases,  where  for  a  fortnight  or  three 
weeks  some  regular  splinting  may  be  required,  but  which  easily 
come  into  good  position,  and — 

(3.)  Severe,  and  very  severe  cases,  requiring  the  best  skill  and 

*  In  an  appendix  {q.v.)  we  give  the  notes  of  a  case  of  fracture  of  the  patella 
which  iUustrates  very  well  the  good  results  which  may  be  expected  when  this 
fracture  is  treated  very  carefully  but  very  simply.  It  will  be  seen  that  the 
patient  (a  member  of  our  professiou)  made  no  active  attempts  to  bring  the 
fragments  together,  but  in  spite  of  their  being  at  first  widely  separated, 
they  eventually  became,  and  remain  about  i>inch  apart.  Further,  it  should  be 
remarked  that  this  extent  of  separation  does  not  of  iUdf  (the  ligamentous  union 
being  perfectly  strong)  prevent  complete  restoration  of  activity.  The  readershould 
notice,  too,  the  careful  way  in  which  the  joint  was  slowly  brought  into  action. 
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atteDtion  of  the  surgeon,  for  the  replacement  of  the  fragments, 
and  their  maintenance  in  proper  position  during  the  process  of 
union. 

All  three  kinds  may  be  due  to  direct  or  indirect  violence,  and 
the  seat  of  fracture  may  be  in  either  the  upper,  middle,  or  lower 
third  ;  but  if  in  the  upper,  which  is  far  the  rarest,  it  is  generally 
due  to  a  direct  blow.  Fractures  in  the  lower  third  are  the  most 
frequent  of  all. 

(1.)  Slight  Jractures.  It  is  not  at  all  unusual  for  a  sudden 
twist,  or  a  moderate  degree  of  direct  violence  to  produce  a  frac- 
ture of  one  (generally  the  fibula),  or  perhaps  of  both  bones  of  the 
leg,  with  hardly  any  displacement,  and  often  without  complete 
disablement.  Practically,  these  cases  are  not  more  severe  than 
a  sprain,  and  are  recovered  from  at  least  as  quickly.  As  there  is 
little  or  no*  displacement,  any  measures  which  will  secure  absolute 
rest,  will  be  sufficient  for  good  recovery.  The  limb  may  be  put 
up  at  once  in  a  plaster  of  Paris  case,*  care  being  taken  that  the 
toes  are  not  allowed  to  point.  {Vide  if^fra.)  Or  the  limb  may 
be  allowed  to  remain  unsplinted,  but  steadied  between  sand 
bags,  or  may  be  lightly  bandaged  to  a  Cline's  splint,  the  limb 
Ijring  on  its  outer  side,  and  with  some  evaporating  lotion  over 
the  seat  of  fracture.  If  the  limb  is  not  put  up  in  the  plaster  of 
Paris  immediately,  there  will  be  no  choice  but  to  wait  for  the 
swelling,  which  will  develop  in  an  hour  or  two,  to  go  down, 
before  the  stiff  case  can  be  applied.  No  weight  should  be  borne 
on  the  limb  for  about  a  month. 

(2.)  Moderately  severe  fractures.  Here  we  suppose  cases  in 
which  the  injury  is  more  severe  than  in  the  foregoing,  but  still 
ones  which  do  not  require  the  same  rigid  and  careful  restraint  as 
in  the  following  class.  We  have  naturally  a  number  of  methods 
of  treatment  to  choose  from.  Perhaps  the  most  common  course, 
and  one  which  certainly  generally  does  well  enough,  is  to  lay 
the  limb  on  a  Cline's  splint  on  its  outer  side,  with  the 
knee  flexed,  and  to  bandage  it  there  firmly.  The  leg  thus 
splinted,  may  remain  somewhat  raised  on  a  pillow,  for  a  fortnight 
or  three  weeks,  and  it  may  then  be  put  up  in  plaster  of  Paris. 

*  Whenever  the  term  "  plaster  of  Paris  "  is  used  in  this  section,  it  must  be 
taken  to  mean  any  of  the  materials  for  makinj{  stiff  cases  which  the  surgeon 
may  prefer.  And  by  a  "  Cline's  "  spUnt  is  meant  the  common  wooden  side 
splmt  for  the  foot  and  leg,  with  a  hole  cut  out  for  the  maUeoIus. 
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But  for  such  cases  the  practice  is  becoming  more  and  more  lm"aedi«te 
common,  to  immediately   set   and   encase  the  limb  in  some  with  pUater  of 
form  of  moulded  splint,  adjusted  however  with  more  attention  to  P*rf*»  ^^ 
I)osition  than  was  necessary  in  the  slighter  injuries  just  mentioned. 
This  plan  of  treatment  undoubtedly  gives  very  good  results  in 
skilful  hands,  and  effects  a  great  economy  of  the  beds  in  hospital 
accident  wards.    At  the  same  time   the  responsibility  of  the 
surgeon  is  somewhat  increased,  because  if  the  fracture  is  badly 
put  up  at  first,  it  may  happen  that  an  opportunity  for  rectifying 
the  position  will  never  occur. 

In  all  cases  if  this  treatment  is  adopted,  the  encasing  must  be 
performed  as  soon  as  possible  after  the  accident  has  happened, 
and  before  swelling  comes  on.  By  most  surgeons  plaster  of 
Paris  will  be  the  material  chosen  for  the  manufacture  of  the  case, 
in  consequence  of  the  quickness  with  which  it  sets,  and  this  may 
be  used  in  the  form  of  a  Bavarian  splint,  or  the  ordinary  muslin 
bandages  may  be  employed.*  (The  method  in  either  case  has 
been  already  described.)  Poroplastic  felt,  or  silicate  may  also 
serve  the  purpose. 

While  it  is  being  applied  the  limb  must  be  most  carefully  held 


*  Since  the  above  was  written,  we  have  very  frequently  adopted  the 
method  of  immediate  splinting  described  by  Mr.  John  Croft,  in  a  paper  in 
the  Medico  Chirorgicai  Transactions  for  1881,  VoL  Ixiv.  And  we  believe  it 
to  be  the  best  general  method  yet  practised,  for  it  has  all  the  advantages  of 
the  Bavarian  splint  in  the  way  of  being  able  to  be  opened  for  inspection  of 
the  limb,  and  is  yet  much  simpler.  Each  splint,  (for  the  leg  two  will  be 
required)  consists  of  two  layers  of  house  flanneL  The  inner  layer,  which  is 
generally  moistened  with  warm  water,  is  applied  to  the  limb,  whUe  the  onter 
one  is  thoroughly  soaked  in  plaster  of  Paris  cream  and  put  on  over  it.  Both 
layers  are  then  moulded  to  the  limb  while  the  surgeon  holds  it  in  position. 
Mmlin  bandages  are  then  roUed  on  so  as  to  thoroughly  shi^  the  splints  and 
to  bind  them  together.  The  turns  of  the  bandage  adhere  to  the  plaster,  but 
as  the  interval  between  the  various  splint  pieces  is  spanned  by  the  muslin  only, 
this  can  be  cut  up  for  examination  of  the  limb  along  the  upper  interval,  whUe 
it  serves  as  a  hinge  at  the  lower.  In  the  case  of  fractures  of  the  leg,  which  we 
are  now  considering,  the  pattern  for  the  pieces  of  flannel,  as  in  the  case  of  the 
Bavarian  splint  (see  p.  132),  can  be  got  from  the  flattened  out  stocking  of  the 
patient.  Inside  and  outside  splints  will  here  be  required,  and  they  must  be  cut 
of  such  a  size  that  they  will  not  meet  in  front  or  behind  for  about  half-an-inch. 
This  plan  of  splinting  can  be  adopted  in  many  different  forms  of  injury,  and  to 
various  parts  of  the  body. 
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in  position  (prererably  by  the  responsible  surgeon),  for  upon  this 
the  whole  succbss  of  the  treatment  will  depend.  After  the  case 
has  set  it  will  generally  be  advisable  for  the  patient  to  remain  in 
bed  with  the  limb  raised,  for  at  least  the  first  week  ;  hut  in  any 
case  the  period  of  confinement  to  bed  will  be  much  shorter 
than  upon  the  old  plan.  Other  cases  in  this  class  are  sometimes 
best  treated  by  the  back  splint  and  swing  cradle,  to  be  presently 
described. 

f^V^  (3.)  Severe,  and  very  severe  Jracturet'    By  these  we  mean  all 

cases  in  which  the  soft  parts  have  been  more  damaged  than  in 
the  preceeding  ones ;  in  which  the  muscular  spasm  and  the 
deformity  ace  well  marked  and  persistent ;  in  which  com- 
minution is  frequently  present,  and  where  in  any  case  great 
care  will  be  required  to  keep  the  fragments  in  position,  and 
to  restore  the  limb  to  its  proper  symmetry. 

Of  compound  fractures  we  shall  presently  speak  particularly, 
but  we  may  here  say  that  no  fracture  becomes  compound 
secondarily  through  sloughing  of  tlie  skin  so  often  as  that  of 
the  leg,  for  the  sharp  tibial  shin  tries  sorely  the  vitality  of  the 
skin,  which  is  stretched  so  tightly  over  it.  Blebs  also  more 
frequently  give  trouble  here  than  elsewhere. 

In  these  severe  cases  there  is  always  a  tendency  to  an  over- 
lapping and  over-riding  of  the  fragments,  which  is  absent  in 
the  slighter  forms.  It  is  therefore  necessary  so  to  fix  the  limb, 
that  extension  as  well  as  immobility  is  secured,  and  this  must 
be  done  without  strangulation. 

Metliod  of  Of  all  the  ways  which  have  been   devised  for  setting   these 

nttiiig  witb 

lack  ({dint. 


[0,  112. — Fractured  Leg  i^*  "P  v:ilh  Back  and  Side  Splints 

and  Swung. 

(The  ddo  qtlint  U  dnwn  too  iliort,  ra  u  to  ihow  the  fuot  [d  pontion.^ 
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fhustures  we  believe  that  there  is  only  one  which  i»  uniformly 
applicable  to  the  majority  of  cases,  and  this  will  be  the  only  one 
which  we  will  describe  in  detail ;  the  method,  namely,  of  putting 
the  limb  up  upon  a  back  splint  and  with  side  splints,  and  swinging 
the  box  thus  formed,  from  a  cradle. 

Pig.  112  represents  a  leg  thus  put  up,  and  although  it  seems,  'Pjtn®*^*"**'^ 
and  really  is,  a  simple  method  enough,  still  there  are  many  small 
points  which  must  be  attended  to,  if  the  surgeon  is  to  get  a  good 
ayerage  of  success  in  his  fracture  cases. 

1.  The  splint     This  is  the  kind  known  as   *'  Neville's  back  JJ?,^ 
splint,"  and  consists  of  a  plain  piece  of  iron,  with  cross  pieces  for 

the  leather  bands,  by  which  it  is  swung  ;  it  should  be  perforated 
along  the  sides  to  allow  of  the  pad  being  sewn  on,  and  bent  up 
below  to  form  a  foot-piece  ;  it  has  as  well,  lesser  curves  for  the 
swell  of  the  calf  and  the  bend  of  the  knee. 

In  choosing  the  splint  for  a  given  case,  the  important  points  to 
look  to  are — 

(a>)  It  should  be  fully  broad  enough,  lest  the  bandage  or  side 
splints  should  too  tightly  compress  the  leg. 

(b.)  The  foot-piece  should  be  bent  up  quite  at  right  angles  to 
the  leg  one. 

(c.)  The  length  from  the  foot  to  the  bend  for  the  knee  should 
correspond  to  that  of  the  sound  leg. 

(d,)  The  thigh  piece  should  be  long  enough  to  enable  the 
bandage  to  take  a  firm  hold  of  it. 

(tf.)  The  bend  at  the  knee  must  not  be  less  than  160.* 

2.  The  padding  of  the  back  splint  must  be  firm  and  even,  and 
especially  smooth  about  the  heel,  where  the  possibility  of  a  sore 
being  formed  must  be  kept  in  mind. 

3.  The  side  splints  must   be  well  padded,   and  should   be  The  side 
simple,  straight,  wooden  ones,  reaching  from   just   above   the  "P^"^*** 
knee  to  the  edge  of  the  foot-piece.     At  the  foot  there  should 

be  a  short  broad  strap  and  buckle,  which  serves  to  fasten  the 
two  together,  the  strap  passing  just  below  and  round  the  foot- 
piece.     (This  strap  is  often  omitted). 


*  These  splints  are  always  made  too  straight  at  the  knee  ;  fortunately  they 
are  eabily  bent. 
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4.  The  swing  cradle.  All  fractures  bad  enough  to  require 
careful  splinting  are  bad  enough  to  be  swung.  Neglect  of  this 
is  a  frequent  cause  of  bad  position.  The  simplest  plan  is  to 
pass  leather  straps  through  the  slits  in  the  cross  piece  of  the 
splint,  and  sling  it  to  the  cradle,  as  shewn  in  the  figure. 

The  apparatus  being  ready,  the  limb  must  be  fastened  to  the 
back  splint^  and  the  whole  difficulty  of  obtaining  a  good  position, 
lies  in  the  necessity  for  keeping  up  extension,  and  a  slight  amount 
of  inward  rotation  while  this  fixation  is  effected.  In  difficult 
cases,  or  where  there  is  much  spasm  or  pain,  an  anaesthetic 
should  be  given,  and  its  action  pushed  to  complete  flaccidity  of 
the  muscles. 

One  assistant  should  now  grasp  the  limb  about  the  knee, 
and  rolling  it  slightly  inwards,  must  be  prepared  to  make 
counter  extension  when  required.  The  surgeon  then  taking 
hold  of  the  foot  and  ankle,  will  generally  be  able,  by  making 
extension,  to  get  the  limb  into  its  proper  position.  Sometimes 
flexion  of  the  knee  or  other  manoeuvres  will  be  required,  but  we 
have  never  seen  anything  but  harm  come  of  the  practice  of  dividing 
the  tendon  Achillis,  as  is  sometimes  recommended. 

While  the  limb  is  thus  extended,  it  must  be  settled  on  the 
splint,  and  fastened  to  it,  and  great  care  must  be  taken  to 
keep  the  plantar  surface  of  the  heel  well  against  the  foot-piece, 
with  the  foot  turned  slightly  inwards,  and  the  hollow  above  the 
insertion  of  the  tendon  Achillis  into  the  os  calcis,  properly  sup- 
ported. No  point  in  the  setting  of  the  fracture  is  more  important 
than  this,  as  will  be  understood  from  what  has  been  said  before 
about  the  disaster  of  a  sore  heel.  The  readiest  road  to  security 
in  this  respect  is  to  have  a  store  of  small  pads  at  hand,  from 
which  those  can  be  chosen  which  will  best  support  the  hollow 
beneath  the  tendon,  so  that  the  point  of  the  heel  is  free  of,  or 
only  just  touches,  the  splint. 

This  "  fitting "  of  the  foot  and  ankle  finished,  and  a  final 
look  given  to  see  that  the  upper  bend  of  the  splint  corres- 
ponds to  the  knee,  the  limb,  still  held  extended  in  position, 
is  settled  upon  the  rest  of  the  splint.  If  a  second  assistant  is  at 
hand,  to  him  may  be  entrusted  the  task  of  fastening  the  limb 
to  the  splint,  while  the  surgeon  and  the  first  one  keep  up  the 
extension.    But  if,  as  often  happens,  one  person  only  is  available, 
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the  foot  must  be  held  by  him  with  one  hand  while  the  first  few 
turns  of  bandage  or  strapping  are  made  with  tlie  other. 

In  any  case  the  limb  must  be  fastened  to  the  splint  very  care- 
fully ;  the  heel  must  be  kept  down  and  the  foot  straight,  while 
very  possibly  the  skin  has  been  bruised,  and  certainly  all  the  parts 
are  tender.  In  many  cases  one  or  two  strips  of  adhesive  strapping 
may  be  applied  with  great  advantage  round  the  foot  and  ankle, 
great  care  being  taken  that  they  do  not  strangulate  the  part,  the 
risk  of  which  is  lessened  if  they  are  applied  with  a  piece  of  lint 
between  their  surfaces  and  the  skin.  In  the  same  way  it  is  often 
advisable  to  pass  a  piece  of  broad  strapping  round  the  thigh  and 
the  splint  upon  which  it  lies. 

But  whether  strapping  be  used  first  or  no,  the  foot  and  ankle 
must  in  every  case  be  firmly  bandaged  to  the  splint,  and  then  the 
upper  part  of  the  leg,  the  knee,  and  the  lower  third  of  the  thigh 
must  be  fixed  in  the  same  way,  (the  bandaging  running  from 
without  inwards,  as  in  the  case  of  fractures  of  the  thigh,  and  for 
the  same  reason,  i.e.  to  keep  up  internal  rotation.)  No  rule  can 
be  given  as  to  the  extent  to  which  the  bandage  from  the  foot 
should  be  carried  up  the  limb,  but  it  is  generally  brought  up  to 
the  vicinity  of  the  fracture,  but  not  over  it.  This  done,  in  ordinary 
cases  the  limb  will  now  be  fixed  in  its  proper  pasition,  and  needs 
only  to  have  the  side  splints  adjusted  and  to  be  swung,  as  shown 
in  the  figure. 

But  very  often  some  additional  support  is  required,  and  further  Difficulties  of 
measures  have  to  be  adopted  to  maintain  position  ;  thus  one  of  the  ^^**"""^ 
fragments  may  persistently  rise,  and  project  dangerously  near  position, 
the  skin,  or  the  foot  may  rotate  outwards,  defying  the  action  of 
bandage  or  strapping;  or  the  heel  may  be  constantly  coming 
away  from  the  footpiece ;  or,  as  very  commonly  happens,  there  may 
be  a  bowing  outwards  or  inwards  of  the  fragments,  which  simple 
extension  does  not  overcome. 

Directions  for  such  conditions  obviously  cannot  be  given  in  any 
very  precise  form ;  nothing  will  remedy  the  pulling  away  of  the 
heel  from  the  footpiece,  except  an  entire  replacement  of  the  limb 
on  the  splint,  nevertheless  this  will  have  to  be  done,  for  great 
discredit  will  accrue  to  the  surgeon  if  the  patient  gets  up  from 
his  bed  with  the  foot  pointed  so  that  the  heel  can  in  no  way  reach 
the  ground. 
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One  of  the  ends  of  the  broken  tibia  frequently  presses  upwards 
beneath  the  skin,  partially  or  completely  over-riding  the  other. 
For  this  condition  much  may  be  done  by  judicious  pressure  with 
a  pad,  placed  not  immediately  over,  but  near  to  the  projecting 
end,  and  comfort  in  such  cases  may  be  taken  from  the  fact  that 
the  ends  rarely  come  quite  through  the  skin. 

These  projections  and  lateral  twists  or  rotations  of  the  foot, 
may  often  be  very  well  corrected  by  caps,  moulded  to  the  leg  and 
splints,  of  felt  or  gutta-percha,  the  latter  being  preferable  as  it 
takes  a  more  exact  shape.  Thns  round  the  foot  and  ankle,  round 
Gutta-percha,  ^.j^^  middle  of  the  leg,  or  round  the  upper  third  of  the  leg  and  knee, 
a  piece  of  gutta-percha  sheeting  can  be  moulded  so  as  to  clasp  the 
parts.  When  fastened  by  one  or  two  webbing  straps  they  will  hold 
very  firmly. 

It  is  generally  worth  while  to  rub  some  starch  paste  into  the 
bandages  which  hold  the  limb  to  the  splint ;  the  operation  takes 
only  a  minute  or  two,  and  the  gain  in  neatness  is  great ;  moreover 
it  saves  labour  in  the  long  run,  for  many  patients,  not  children 
only,  will  pull  their  bandages  about  as  soon  as  they  can  turn 
themselves  in  bed,  but  they  will  not  disturb  their  folds  so  readily 
if  these  are  stiff  with  starch.* 

Finally,  all  severe  fractures  of  the  leg  will  require  constant 
supervision,  especially  during  the  first  fortnight  or  three  weeks. 
The  limb  should  be  looked  at  every  day  to  see  that  the  splint 
swings  clear,  that  the  heel  is  down,  and  that  there  is  no  complaint 
of  soreness,  while  the  snrgeon  must  not  hesitate  to  take  the 
apparatus  off  and  resettle  it,  if  there  is  any  indication  that  the 
position  is  not  satisfactory. 

Ordinary  simple  fractures  require  to  be  kept  up  about  five 
weeks;  in  some,  a  shorter,  in  a  few,  a  much  longer  time  will  have 

*  We  ought  perhaps  to  mention  that  in  Sootland,  and,  no  doubt  in  some 
parts  of  England,  a  common  method  of  putting  up  ordinary  fractures  of  the 
leg  without  much  displaoenmnt,  is  by  using  two  plain  side  splints  properly 
padded,  with  a  "Scultetus*  or  many  tailed  bandage  applied  to  the  leg  beneath, 
to  preTent  muscular  spasm  and  pain.  The  foot  and  ankle  are  also  bandaged  and 
the  former  is  kept  up  at  a  right  angle.  Scultetus*  bandage,  although  it  is  classical 
and  almost  venerable  from  its  antiquity,  is  hardly  employed  in  London  at  the 
present  time,  and  the  above  mentioned  method  of  putting  up  these  fractures, 
does  not  seem  to  us  to  be  any  more  simple,  or  more  efficient  than  the  plan  with 
the  back  and  side  splints  we  have  described. 


Period  of 
union. 
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to  elapse  before  they  can  be  put  up  in  a  plaster  of  Paris  or  some 
other  moulded  case,  when  the  patient  may  begin  to  go  about  on 
cratches. 

We  do  not  include  under  the  heading  of  Pott's  fracture  all  the  Pott'afracture. 
different  fractures  of  the  leg  bones  near  the  ankle  joint,  the 
majority  of  which  are  not  difficult  to  manage  and  indeed  form  the 
great  bulk  of  our  first  division  of  broken  legs.  These  may  generally 
be  put  up  in  silicate  or  plaster  of  Paris,  either  immediately,  or 
after  a  week  or  so,  and  give  little  trouble  as  to  maintenance  of 
position,  or  in  any  other  way.  It  is  unfortunate  that  these 
fractures  should  be  so  often  confounded  with  the  fracture  de- 
scribed by  Percival  Pott,  from  which  he  himself  suffered ;  for  this 
latter  is  one  of  the  most  serious  in  its  deformity  and  difficulty  in 
setting,  which  is  known  in  surgery.  Indeed,  it  may  be  doubted 
whether  a  true  Pott's  fracture  is  ever  so  perfectly  recovered 
from,  that  the  movements  of  the  ankle  are  quite  free,  and  no 
deformity  is  noticeable.  The  injury  itself  consists  in  a  com-  Nature  of  the 
bined  fracture  and  dislocation,  occasioned  by  indirect  violence.  "*J"^' 
Grenerally  the  fibula  gives  way  (often  through  a  slip  on  to  the  side 
of  the  foot)  from  1^  to  3^  inches  from  the  outer  malleolus,  and 
the  inner  malleolus  is  eitber  separated  from  the  tibial  shaft,  or 
the  internal  lateral  ligament  is  torn  across.  In  either  case  the 
foot  is  dislocated  outwards,  so  that  the  sole  is  nearly  vertical. 
Moreover,  the  tibia  and  fibula  are  almost  always  forcibly  torn 
asunder  to  a  greater  or  less  extent,  and  from  the  widening  of  the 
front  of  the  ankle  thus  caused,  the  tension  of  the  skin  is  extreme. 
For  this  reason  the  deformity  at  the  joint,  and  at  the  seat  of 
fracture,  must  be  rectified  as  soon  as  possible,  and  Pott's  fracture 
is  an  exception  to  the  general  rule  that  a  delay  of  some  hours, 
or  even  of  a  day  or  two  before  setting,  is  of  no  very  great 
moment,  if  the  limb  be  properly  steadied. 

If  the  case  be  seen  before  much  swelling  has  come  on,  no  line  pi^^^r  of     ^ 

of  treatment  Ls  more  satisfactory  than  a  prompt  envelopment  in  a  Paris. 

plaster  of  Paris  case,  the  foot  being  most  carefully  held  in  position 

by  an  assistant.     But  this  treatment  is  only  possible  when  the 

patient  is  seen  soon,  and  attended  to  quickly,  and  when  a  moderate 

amount  of  extension  and  manipulation  will  bring  the  limb  into 

fair  position.     In  many  cases  the  swelling  is  very  great,  and  comes 

on  almost  at  once,  while  the  foot,  although  it  may  be  held  in 
p 


With 
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splint. 
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good  poeition  so  long  as  extension  is  kept  up,  returnB  persistently 
to  its  external  twist  when  this  is  relaxed,  because  the  support  of 
the  fibiila  is  destroyed. 

One  way  of  meeting  these  conditions,  which  is  very  commonly 
practised,  and  which  often  gives  good  results,  is  to  put  up  the  frac- 
ture with  a  back  splint  and  swing  cradle  exactly  as  lias  just  been 
described  for  those  higher  up  the  leg,  only  giving  still  greater 
attention  to  the  fixing  of  the  foot  to  the  splint,  so  as  to  get  the 
.sole  flat  against  the  foot-piece.  Then,  by  means  of  the  side  splints, 
with  extra  small  pads  put  in  where  they  are  needed,  the  tendency 
of  the  foot  to  twist  outwards  may  be  overcome. 

A  simple  Cliue's  side  splint  will  never,  we  believe,  succeed  in 
keeping  a  limb  thus  fractured  in  good  position ;  but  the  side  splint 
devised  by  Dupuytren,  if  properly  put  on  according  to  that 
surgeon's  directions,  is  a  method  of  setting  at  once  simple  and 
efficient,  which  should  be  used,  we  think,  much  oftener  than  it 
seems  to  be  at  present.  The  essential  points  to  be  noticed  are 
shown  in  Fig.  113.    The  splint,  a  simple  straight  wooden  one,  is 


Fig.  113. — Dupuytrm't  Splint  for  Pott's  Fracture. 
fastened  to  the  leg,  which  should  be  laid  on  its  inner  aide  with 
the  knee  flexed.  The  pad,  which  is  wedge-shaped,  and  about  2^ 
inches  thick  at  its  base,  is  so  adjusted  that  the  thick  end  is 
underneath  the  malleolus  when  the  tiiin  one  lies  beneath  the 
knee.  The  limb  is  fastened  to  the  splint,  above  aud  below,  by  a 
few  turns  of  bandage.  At  the  knee,  these  should  only  extend  a 
little  way  dowu  the  leg,  or  tlie  fibula  will  be  pressed  inwards  ; 
and  below,  the/oot  alone  should  be  fastened  to  the  splint.  If 
tlie  baudage  is  carried  up  over  the  malleolus,  almost  all  the  good 
effect  of  remedying  tlie  dislocation  by  forcible  inversion  is  lost. 

No  particular  directions  are  required  for  fractures  of  the  bones 
of  tlie  foot.  They  generally  occur  in  crushes  of  the  part,  and 
the  fracture  is  but  part  of  the  general  injury.    If  other  conditions 
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allow  of  it,  the  best  treatment  in  most  cases  is  a  plaster  of  Paris 
or  silicate  case. 

Compound  Fractures,  Compound 

The  points  in  which  the  treatment  of  compound  fractures  differs 
from  the  foregoing  directions  are  points  of  surgery  rather  than  of 
surgical  handicraft.  Questions  such  as  whether  a  bad  compound 
dislocation  may  rightly  be  saved,  whether  protruding  ends  of 
bone  should  be  cut  oif,  search  made  for  wounded  vessels,  and  so 
on,  are  not  ones  which  can  be  discussed  here.  The  additional 
details  therefore,  of  the  management  and  manipulation  of  fractures, 
which  are  entailed  on  the  surgeon  by  their  being,  or  becoming 
compound,  may  be  very  briefly  considered. 

Fractures  are,  not  infrequently,  clinically  simple,  although  May  heal  like 
there  exists  a  skin  and  flesh  wound  communicating  with  the  '""^  ^  **"^* 
fracture  ;  in  these,  if  the  limb  be  put  up  in  the  ordinary  fashion, 
with  some  simple  dressing  on  the  wound,  the  repair  will  run  its 
usual  course  without  any  additional  trouble,  the  wound  closing 
up  straightway,  either  because  the  rent  in  the  tissues  has  been  so 
narrow  that  its  sides  have  immediately  come  together,  or  because 
there  has  been  an  efiicieut  and  timely  sealing  up  of  the  wound 
by  eifused  blood  and  lymph,  without  any  inflammatory  process. 

Such  a  fracture  has  plainly  never  been  really  compound,  and  «  Sealing  "  the 
the  classic  rule  of  treatment  is  that  when  in  a  fractured  limb  "^'^^^^ »" 

•  1  •  1  1      J    J  compound 

there  is  a  wound  of  only  moderate  size  which  inay  lead  down  to  fractureti. 
the  bone,  but  from  which  there  is  little  or  no  bleeding,  this  wound 
should  not  be  opened  up  or  disturbed  in  any  way,  but  should 
be  covered  with  some  simple  dressing  and  allowed  to  close  of  itself 
if  it  will.  This  "  sealing  "  may  be  heli)ed  or  imitated  with  a  small 
piece  of  lint,  soaked  in  the  blood  of  the  wound,  or  in  collodion. 

A  still  better  plan,  however,  is  to  dress  the  wound  according  to  Treatment  of 
the  Listerian  method  (^.v.),  with  this  modification  only,  that  the  IJ«terian 
when  it  is  quite  a  small  one,  as  in  the  case  supposed,  it  should  be 
only  cleansed  on  the  surface,  and  not  opened  up  by  syringing,  etc. 
A  day  or  two  will  settle  the  <iuestion  as  to  whether  the  fracture 
is  going  to  convert  itself  into  a  truly  simple  one,  or  whether 
suppuration  will  be  set  up,  with  constitutional  disturbance,  or 
whether  the  wound  will  follow  that  course  of  aseptic,  but  slow, 
repair,  which  is  characteristic  of  compound  fractures  treated  on 

the  Listerian  plan, 
p  2 
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But  although  a  modified  Listerism  is  here  recommeuded  iu  the 
cases  of  small  wounds  with  doubtful  communication  with  the 
fracture,  for  all  fractures  which  are  completely  compound,  there  is 
no  question  but  that  the  safest  line  of  conduct  is  to  treat  them  on 
the  most  uncompromising  antiseptic  principles,  and  it  seems  that 
at  the  present  time  rigid  Listerism  alone  fulfils  these  conditions. 

This  dressing  in  its  details  will  be  described  in  a  following 
chapter,  and  the  account  will  apply  in  every  particular  to  the 
procedure  in  the  case  of  fractures.  The  main  special  points  are 
the  difficulty  of  getting  thorough  drainage  of  the  deeper  parts, 
and  the  uncertainty  which  is  often  felt  as  to  whether  the 
fragments  are  in  good  position,  under  the  necessarily  voluminous 
folds  of  gauze  or  wool.  In  these  cases  it  will  often  be  found  that 
some  part  of  a  splint  which  is  essential  for  the  support  of  the 
fracture,  comes  in  the  way  of  the  wound  or  of  the  dressing  over 
it ;  if  so,  the  splint  must  there  be  interrupted,  that  is,  the  portion 
which  is  in  the  way  must  be  removed,  aud  iron  rods  carried 
across  the  interval,  to  connect  the  upper  and  lower  remaining 
parts.  These  rods  must  be  strongly  rivetted  and  bent  outwards 
in  a  convenient  curve ;  (see  for  example.  Fig.  126). 

No  cases  are  more  tedious,  or  call  for  more  close  attention 
than  those  compound  fractures,  which  run  a  septic  course.  A 
daily  watch  must  be  kept  for  bagging  or  burrowing  of  pus,  for 
necrosis  of  the  ends  of  the  bones,  or  for  some  other  of  the  host  of 
complications  which  may  at  any  time  be  sprung  like  mines  upon 
the  surgeon.  But,  as  we  have  said,  the  consideration  of  the 
surgery  of  these  points  must  be  looked  for  elsewhere. 


OF  SPRAINS,   KTO.  213 


CHAPTER  XV. 


Of  Sprains. 

A  sprain  is  a  fomi  of  iuflainination  which  may  be  either  acute  Spraint--defi- 
or  chronic.     It  arises  from  a  sudden  twist  or  wrench,  by  which  '****<>'*• 
the  capsule  and  ligaments  of  a  joint,  or  the  fascial  structures  in 
its  neighbourhood  have  been  stretched  or  torn. 

Sprains  vary  infinitely  in  their  severity,  both  in  pain,  and  in 
the  extent  and  duration  of  the  disablement,  but  it  may  be  taken 
that  they  are  severe  or  slight,  in  direct  relation  to  the  extent  of 
mechanical  damage  done  to  the  fibrous  tissues  about  the  sprained 
articulation.     We  shall  here  chiefly  consider  severe  sprains. 

These  always  occur  unexpectedly,  and  call  for  prompt  treat- 
ment, for  the  time  the  joint  will  take  to  recover  will  depend 
greatly  on  the  measures  which  are  taken  immediately  after  the 
injury. 

If  a  sprained  joint  be  seen  soon  after  the  twist,  there  will  have  Their  imme* 
been  no  time  for  the  development  of  inflammation.     It  is  then  ment*'^^^' 
in  many  cases  |)ossible  to  prevent  this  action  coming  on  at  all,  by  Maybe 
firm,  even,  compression,  and  absolute  fixation  of  the  joint.     The  "»^>oitive." 
principles  of  the   treatment    understood,   the   details  may   be 
varied.     Thus  for  a  badly  sprained  knee,  the  best  course  would 
be  to  put  the  patient  to  bed,  to  apply  a  Martin's  bandage, 
or  a  wet  roller,  firmly,  and  then  to  fix  the  limb  on  a  Nevill's 
back  splint,  or  on  a  Mclntyre,  and  to  swing  it  from  a  cradle  with 
an  ice  bag  resting  on  the  joint ;  so  also,  an  ankle  might  be  treated 
in  somewhat  the  same  way  with  a  wet  bandage  and  a  Cline's 
splint,  but  it  would  be  even  better  to  get  a  firm  elastic  com- 
pression by  layers  of  cotton  wool,  and  careful  bandaging,  and 
then  to  put  up  the  joint  straightway  in  plaster  of  Paris.     The 
limb  should   be  kept  for  a  fortnight  or  three  weeks  in  this 
stiff  case,  and  will  then  require  passive  movement,  shampooing, 
etc.,  as  described  below. 

The  value  of  this  "  abortive  "  treatment  of  severe  sprains  can-  ^^^  *^® 
not  be  overrated,  but  for  it  to  succeed,  the  injury  must  be  taken  its  tuoal 

course. 
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ill  hand  at  once.  When  pain,  heat,  redness,  and  swelling,  the 
cardinal  signs  of  inflammation,  have  once  come  on,  a  somewhat 
di£ferent  line  must  be  taken.  Though  it  may  be  sometimes  better 
to  lay  the  joint  simply  on  a  pillow,  it  is  still  generally  advisable 
that  it  should  be  supported,  and  if  pressure  can  be  borne,  a  wet, 
or  a  Martin's,  bandage  is  often  very  serviceable.  An  ice  bag,  too, 
is  a  most  salutary  remedy,  but  it  must  be  remembered  that  the 
joint  is  now  inflamed  and  will  bear  only  very  gentle  handling. 
Cold  affusions,  as  from  an  irrigation  apparatus,  or  a  tap,  or  evapo- 
rating lotions,  may  be  applied.  Sometimes,  on  the  other  hand, 
water  as  hot  as  can  be  borne,*  or  hot  fomentations,  or  bran 
poultices  are  better,  while  if  the  inflammation  be  very  severe, 
leeches  (say  half-a-dozen  for  a  knee)  are  very  useful,  or  a  blister 
may  be  applied  if  there  be  much  effusion. 

The  duration  of  the  acute  stage  of  a  sprain  varies,  and  the  condi- 
tion only  gradually  passes  ofi*,  leaving  the  joint  weak  and  pufiy,  and 
susceptible  to  slight  injuries,  or  apt  to  become  painful  with 
changes  of  the  weather,  etc.  This  condition  of  chronic  spraiu 
requires  the  most  varied  treatment  in  dififerent  cases,  or  in  the 
same  case  at  different  times.  At  flrst  it  is  often  necessary  to  insist 
upon  a  splint,  but  this,  if  kept  on  {joo  long,  will  lead  to  adhesions 
and  stiffness.  So  too,  the  support  of  a  bandage  or  strapping  may 
be  required  for  the  atonic  capillaries  and  veins,  but  the  pressure 
causes  wasting  of  the  muscles  if  persevered  with  unduly. 

In  the  later  stages  of  the  case  all  the  surgeon's  efforts  should 
be  directed  to  the  getting  the  joint  back  again  into  working  order. 
Cold  and  hot  douches,  shampooing  and  passive  motion  may  be 
required,  and  if  there  be  much  thickening  thejoint  maybe  strapped 
{v.  Figs  70,  71)  with  an  iodine  or  mercurial  plaister.  But  in 
cases  of  severe  sprain  the  recovery  is  often  very  slow. 

In  spite  of  all  precautions,  it  will  liappen  every  now  and  again 
that  joints  which  have  been  badly  sprained  (and  the  same  holds 
good  for  dislocations),  will  become  flxed  by  internal  or  external 
adhesions,  or  by  both,  while  the  difficulty  of  movement  is  increased 
by  muscular  contraction.  These  cases  give  great  employment  to 
"  bone  setters,"  who  are  often  very  skilful  in  freeing  the  liampered 
movements.      If  a  joint  be  free  from  heat  and  tenderness  on 


This  ia  the  remedy  generally  u&ed  by  professioual  acrobats. 
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pressure,  no  hesitation  need  be  felt  in  forcibly  breaking  down  the 
adhesions,  either  by  taking  the  muscles  of  the  limb  by  surprise, 
or,  what  is  generally  better,  by  free  flexion  and  extension  under 
an  anaesthetic. 

The  presence  of  subjective  signs  of  pain  need  also  be  no  bar  to  Paiii  not  a  bar 
this  forcible  passive  motion,  provided  the  objective  signs    of  J?  *'''®*^"^ 
inflammation  are  absent,  for  most  flxed  joints  become  neuralgic,  adhesions. 
Even  in  chronic  inflammations  it  is  not  always  wise  to  keep  the 
joint  fixed,  but  the  discrimination  of  the  cases  which  should,  from 
those  which  should  not  be  so  treated,  often  involves  very  nice 
points  of  surgery. 

In  addition  to  the  employment  of  douches  and  shampooing  for  Use  of  the 
the  reduction  of  the  thickening  and  pufliness  which  follows  on  a  if*^^*"j*^ 

.  .  .   .       current. 

sprain,  the  efi'ect  of  the  constant  (galvanic)  current  is  so  striking 
that  it  should  be  especially  mentioned  The  tendons  get  loose  in 
their  synovial  sheaths,  inflammatory  exudations  disappear,  and 
even  callous  bone  itself  appears  to  be  rapidly  absorbed  under  this 
treatment.  The  current  may  be  conveniently  supplied  by,  say 
10  to  20  Le  Clanchd's  cells,  the  negative  electrode  being  formed 
of  a  plate  of  zinc  covered  with  flannel,  which  can  be  so  bent  as  to 
wrap  round  the  joint. 

Slight  sprains  do  not  generally  require  splinting,  but  they  may  Slight  sprains, 
often  be  cut  short  by  very  hot  water,  or  by  the  firm  pressure  of  a 
wet  roller  bandage,  and  this  will  be  found  the  best  treatment  for 
the  casualty  room.  A  Martin's  bandage  is  also  frequently  used. 
When  heat  and  swelling  have  come  on,  if  a  firm  wet  bandage 
can  be  borne,  it  is  still  the  best  treatment  in  most  cases ;  if  not, 
evaporating  lotions,  irrigation,  or  hot  fomentations  may  be  applied. 

Lastly,  in  certain  cases  there  can  be  no  question  but  that  forcible  Walking  off  a 
movement,  with  kneading  of  a  sprained  joint  in  its  acute  stage,  •^""*' 
and  perseverance  in  its  use,  will  sometimes  cut  the  sprain  short, 
that,  in  fact,  it  is  true  tliat  a  sprain  can  be  walked  off.  The 
difficulty  is  to  recognise  the  cases  in  which  this  method  may 
safely  be  advised,  so  that  the  surgeon  may  be  able  to  promise 
prompt  recovery  as  the  reward  for  present  sufiering,  for  the 
necessary  manipulations  are  always  painful.  Experience  alone 
will  enable  the  surgeon  to  do  this,  and  any  rules  would  be  mis- 
leading. One  warning,  however,  may  not  be  out  of  place,  namely 
that  in  the  early  treatment  of  twists  of  the  knee  joint,  it  is 
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hardly  possible  to  be  too  cautious,  and  in  all  cases  where  there  is 
effusion,  rest,  and  a  back  splint  should  be  insisted  on. 

This  will  be  a  convenient  place  to  mention  a  form  of  internal 
sprain  of  the  knee,  which  appears  to  be  due  to  some  displacement 
of  the  inner  semi-lunar  cartilage.  The  usual  history  of  the  injury 
is  that  the  patient,  during  some  sudden  rotatory  movement  of  the 
body,  feels  an  acute  pain  in  the  knee,  while  the  joint  becomes  in- 
capable of  full  extension,  though  it  can  be  flexed,  and  will  allow  of 
no  weight  being  borne  on  it.  Often  the  patient  falls  to  the  ground 
as  if  he  had  been  shot.  Soon,  tenderness  and  the  signs  of  effusion 
into  the  joint  come  on,  and  these  are  generally  out  of  all  propor- 
tion to  the  very  slight  twist  which  has  been  the  cause.  Sometimes 
these  symptoms  disappear  as  quickly  as  they  arose,  after  some 
slight  movement ;  sometimes  they  obstinately  remain  as  a  chronic 
sjmovitis. 

If  the  joint  be  examined,  it  will  be  found  that  where  the  internal 
cartilage  comes  nearest  to  the  surface  (where,  indeed,  it  is  almost 
subcutaneous),  there  will  be  a  spot  of  acute  tenderness,  and  pro- 
The  remedy,  bably  a  little  swelling.  If  this  be  found,  the  remedy  is  easy,  and 
striking  in  its  effect.  Taking  hold  of  the  limb  above  the  ankle 
with  one  hand  (the  patient  lying  or  sitting)  the  knee  should  be 
strongly  flexed,  while  the  thumb  of  the  other  hand  presses  the 
cartilage  inwards.  Then,  without  warning^  the  limb  should  be 
jerked  into  extension,  the  pressure  being  kept  up  the  while.  In 
most  cases,  even  at  the  first  attempt,  the  cartilage  will  slip 
back  into  its  place,*  and  the  patient  will  be  able  to  extend  the 
knee  with  great  relief,  but  sometimes  the  manoeuvre  will  have  to 
be  repeated  two  or  three  times. 

The  cause  removed,  the  pain  and  effusion  quickly  disappear. 
It  is  wise,  however,  to  rest  the  joint  for  a  few  days,  and  to  wear 
a  woven  or  elastic  felt  bandage,  or  a  laced  knee-cap.  Unfor- 
tunately, when  once  this  derangement  has  happened,  it  is  very 
apt  to  recur,  and  there  are  many  who  do  not  feel  themselves 
safe  to  undertake  such  forms  of  exercise  as  running,  jumping,  or 
dancing,  lest  they  should  be  suddenly  disabled.  Many  also  learn 
how  to  put  their  joints  right  again  for  themselves. 


After  man- 
agement. 


*  The  reader  ii  reminded  that  this  explanation  of  the  symptoms  though  a 
%*ery  probable  one,  is  stiH  somewhat  theoretical. 
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Much  may  be  done  by  shampooing,  the  douche,  and  judicious 
support,  to  brace  up  the  relaxed  ligaments,  and  lessen  the  liability 
to  the  accident,  acting  on  the  same  principles  as  in  cases  of  chronic 
external  sprain. 

The  sjrmptoms  which  arise  when  a  true  loose  cartilage,  (usually  Of  true  loose 
originating  as  a  pedunculated  growth  from  a  fringe  of  the  synovial  *  *^* 
membrane),  gets  nipped  between  the  joint  surfaces,  are  almost 
identical  with  those  we  have  described,  and  the  method  of  relief 
is  similar,  namely,  by  firee  irregular  or  jerking  movements  of  the 
joint,  but  this  as  a  treatment  is  very  unsatisfactory.  A  patient  who 
exhibits  the  signs  of  having  a  loose  cartilage  should  be  advised  to 
seek  advice  immediately,  if  at  any  time  the  vagrant  body  should 
present  itself  so  as  to  be  felt  from  the  outside.  If  this  occurs, 
every  e£fort  should  be  made  with  strapping,  etc.,  to  prevent  its 
slipping  back  into  the  depths  of  the  joint  until  the  question  of 
some  planned  operation  for  its  removal  can  be  considered. 
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CHAPTER   XVI. 


Op  the  Dressing  of  Clean  Cut  or  Incisio)  Wounds. 

In  the  present  chapter  we  propose  to  consider  the  general 
principles  of  dressing  wounds,  and  the  ways  in  which  they  are  in 
practice  dressed. 

We  will  first  take  those  which  may  be  properly  called  cuts,  or 
incised  wounds,  large  or  small,  in  which  a  quick  healing  is  to  be 
desired,  and  should  generally  be  attainable,  and  will  consider  the 
rules  as  to  their  washing,  closing,  and  draining,  which  are  founded 
on  the  laws  of  cleanly  surgery. 

Some  of  the  general  ways  of  "  dressing,"  that  is,  of  covering 
or  protecting  these  wounds  will  now  therefore  be  described,  and 
in  the  following  chapter  that  especial  form  of  cleanliness  which  Ls 
known  as  the  Listerian  method,  will  be  considered  in  detail. 

In  the  succeeding  chapters  of  the  section,  the  management  of 
bruised  wounds,  of  special  forms  of  wounds,  (as  gun-shot  wounds, 
etc.)  ;  and  later  still  bums,  ulcers,  etc.,  will  be  discussed. 

For  any  wound  to  heal  well,  the  following  conditions  must  be 
fulfilled  :— 

(1)  The  wound  must  be  cleansed  and  kept  clean. 

(2)  The  divided  tissues  must  be  accurately  readjusted  and 
retained  in  position. 

(3)  The  parts  must  be  kept  at  rest. 

(4)  All  effused  fluids  must  be  able  to  escape,  and  must  be 
taken  up  on  escaping.  The  primary  blood  effusion  must  be 
arrested  as  completely  as  possible,  and  the  wound  in  almost  all 
cases,  must  be  covered  and  protected  by  some  dressing  material. 

1.  The  cleansing  of  the  wound. 

This  will  be  necessary,  even  when  it  has  been  inflicted  with 
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a  perfectly  clean  instrumeut,  for  blood  clots  should  not  be 
allowed  to  remain  in  it.  For  ordinary  cases,  the  thoroughness 
with  which  the  wasliing  is  perfonued  is  more  important  than 
the  fluid  which  is  employed.  Plain  water  will  do,  but  a  lotion  of 
carbolic  acid,  of  a  strength  of  from  1  in  40  to  1  in  100  is  better. 
Condy's  fluid,  also,  may  well  be  used. 

If  tliere  is  is  any  suspicion  that  septic  or  poisonous  matter  has 
been  introduced  into  the  incision,  (e.g,  in  a  dissection  wound)  it 
should  be  thoroughly  swabbed  or  syringed  out  with  a  1  in  20 
carbolic  lotion,  or  one  of  chloride  of  zinc,  in  the  proportion  of 
40  grains  to  the  ounce. 

The  process  of  cleansing  of  itself  tends  greatly  to  check  the  importance  of 
capillary  oozing,  and  haemorrhage  from  other  sources  must  be  *™*  °^ 
thoroughly  arrested  before  any  attempt  is  made  to  close  the  wound. 

Although  tbis  rule  is  broken  every  day,  there  is  no  question 
but  that  the  greatest  cause  of  failure  of  repair  is  the  continuance 
of  bleeding  within  a  closed  wound.  The  actual  bringing 
together  of  its  sides  does,  no  doubt,  often  etlectually  check 
further  capillary  bleeding,  but  it  should  not  be  trusted  to  do  so, 
if  it  is  in  any  way  convenient  to  leave  tlie  wound  open  until  this 
has  quite  stopped.  The  time  to  seize,  if  possible,  for  closure  of  ^^^  ^^®  ^ 
the  wound  is  when  the  lymph  poured  out  from  the  lymphatic 
spaces,  is  acquiring  a  plasticity  or  stickiness,  which  can  be  readily 
appreciated  by  the  finger,  and  which  gives  to  the  wound  surfieu^es 
a  glazed  appearance. 

2.  The  adjustment  and  closure  of  the  wound.  Adjustment  of 

(A.)  Of  its  deeper  parts.      With  the  exception  of  the  parts  wotSd*"^*)©? 
which  are  necessarily  separated  by  the  presence  of  drainage  tubes,  its  deeper 
the  adjustment  and  replacement  of  the  divided  tissues  must  be  ^^^"^ 
carried  out  throughout  the  whole  extent  of  the  wound,  and,  if 
possible,  as  perfectly  in  its  deeper  parts  as  on  the  skin  surface  ;   for 
upon  this  the  manner  of  healing,  as  well  as  the  appearance  when 
whole,  will  greatly  depend.     But  the  means  at  our  disposal  for 
keeping  the  deeper  parts  together  after  replacing  them  are  very 
imperfect.  In  most  cases  the  support  and  pressure  afiforded  by  pads 
and  bandages  put  on  outside  the  wound  are  trusted  to  keep  the 
sides  together,  and  if  these  will  suflice,  so  much   the  better. 
But  in   many  instances,  especially  in  plastic  operations,  it  is 
necessary  to   fix   the   parts  more  securely,  either  by  sutures, 
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passed  far  belon  the  surface  (deep  sutures),  or  by  needles  or  hair- 
lip  pias  passed  at  a  similar  depth. 

Deep  Sutures.  If  the  deptlis  of  the  wound  have  to  be  kept 
together  in  this  way,  it  must  be  because  there  is  a  tendency  for 
the  partti  to  separate.  There  will,  ttierefore,  be  tension  on  tlie 
sutures,  and  unless  some  precautions  are  taken  they  will  speedily 
cut  out.  All  the  contrivances  which  have  been  devised  to  prevent 
this  have  for  their  object  that  the  sutures  shall  pull  upon  an  area 
of  skin  at  the  margin  of  the  wound,  which  is  shielded  in  some  way 
from  the  direct  pressure  of  the  wire  or  thread.  For  this  purpose, 
the  suture,  which  is  passed  through  the  wound  at  the  depth 
desired,  enters  and  emerges  from  the  skin  at  a  little  distance  from 
its  edge,  and  is  then  fastened  to  a  piece  of  quill  or  catheter,  or 
passed  through  a  perforated  ivory  cylinder,  or  piece  of  sheet  lead 
or  zinc  cut  to  the  requisite  size,  or  shaped  as  a  stud  or  button. 
The  illustration  (Fig,  114)  will  show  without  further  words  the 


PiO.  114. — lUustratioH  of  some  Jorms  oj  Deep  and  Superficial 

Suture,  and  of  the  fastening  (if  Drainage    Tubes   (q/ier 

MacCormac).     {Ths  attachment  of  the  thread  to  the  Tube  is 

imperfectlif  shown.) 

general  principle  of  these  fastenings,  of  which  the  details  may  be 

modified  in  many  ways.     Tlie  suture  employed  is  almost  always 
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made  of  stout  silver  wire,  but  iu  special  ca.ses  tliick  chromicised  cat- 
gut may  be  used.  The  suture  may  be  passed  with  a  common  needle, 
or  with  one  of  the  numerons  patterns  of  liandled  nnes,  or,  in  some 
cases,  very  conveniently  with  the  tubular  needle  devised  by  Mr.  T. 
Smith  (Fig.  115)  for  operations  about  the  palate  or  perioeuni. 


Flu.  115. —  Tabular  Self-Feeding  Needles. 

For  most  of  the  cases  where  deep  sutures  are  required,  the  best  Um  oI 
shield  for  practical  use  is  a  piece  of  sheet-lead.  It  is  sold  in  strips,  ^'^ 
ready  perforated,  but  is  best  cut  out  with  scissors  to  the  shape 
required  in  each  instance.  A  piece  may  be  laid  along  each  side 
of  the  nound,  from  a  Jin.  to  Jin.  away  from  its  edges  ;  holes  may 
then  be  bored  in  it  to  correapotid  to  the  number  and  distance 
apart  of  the  sutures,  or  the  needle  may  be  trusted  in  many  cases 
to  perforate  the  metal  for  itself.  The  suture  having  been  passed 
through  the  strips,  the  two  ends  are  simply  twisted  together  so  as 
to  close  the  depths  of  the  wound.  The  twists  should  be  to  one 
side,  aud  lying  upon  the  metal  strip,  as  shewn  in  the  figure. 

Instead  of  using  one  long  piece  of  shielding  metal  for  each  aide 
of  the  wound,  a  rounded  piece  like  a  trouser  button,  is  very 
commonly  cut  out  for  each  suture  (also  shown  in  Fig.  1 14), or  pieces 
of  lead,  of  this  form,  are  to  be  had  ready  made  with  two  studs 
on  them,  round  which  the  wire  may  be  twisted.  These  are  con- 
venient enough,  hut  are  in  no  way  better,  and  in  some  respects 
not  so  good  as  the  plan  first  described.* 

*  Sometime*  i>De  broad  itiip  of  lekd  U  xuied  »>  m  to  cover  the  edgM  of  the 
wound,  the  mitures  entering  and  coming  out  neariti  margiiu.  We  belieTe  thir 
plan  waa  first  adopted  by  Mr.  .Tame*  Lane,  and  it  oertalnly  give*  a  moat 
efficient  >iipp"rt  to  Uie  lip*,  aa  well  aa  to  the  depth*,  of  the  wound. 
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Another  good  plan  is  to  secure  the  wire  after  it  has  been  passed, 
whatever  shield  has  been  used,  by  closing  a  split  shot  (like  those 
used  in  angling,  but  rather  larger)  over  it. 
Their  Deep  sutures  are  easier  to  remove  than  to  put  in,  for  a  pair  of 

scissors  placed  between  the  skin  and  the  shield  on  one  side  will 
be  able  to  cut  the  wire  short  oif  there,  and  then  it  can  be  drawn 
out  from  the  other  side.  No  rules  can  here  be  given  as  to  the 
time  of  their  removal ;  this  must  be  settled  in  each  case  at  the 
surgeon's  discretion,  but  in  the  great  majority  of  cases  their  tenure 
is  only  possible  for  a  few  days,  much  less  that  is,  than  in  the  case 
of  superficial  stitches. 
Hair-lip  pins.  Hair-lip  pins  are  steel  pins  which  may  be  passed  across  the  depth 
of  a  wound,  entering  the  skin  a  little  away  from  the  edge  on  one 
side,  and  coming  out  at  a  corresponding  distance  on  the  other.  Silk 
or  worsted  (the  latter  is  to  be  preferred),  is  twisted  over  the  pro- 
truding ends,  so  as  to  bring  not  only  the  deeper  parts,  but  the 
skin  surfaces  into  apposition.  The  point  and  head  of  the  pin  are 
then  nipped  off  with  a  pair  of  cutting  pliers,  made  for  the 
purpose.  Two  little  bits  of  lint  should  be  put  underneath  the 
ends.  No  method  brings  all  the  parts  of  a  wound  better  together 
than  the  use  of  hair-lip  pins,  but  there  are  not  many  parts  of  the 
body  where  they  can  very  conveniently  be  employed ;  their  name 
tells  when  and  where  they  are  most  commonly  used.  They  would 
be  resorted  to  much  more  frequently  were  it  not  for  the  fact  that 
unless  they  are  removed  in  from  36  to  48  hours,  they  will  begin  to 
cause  ulceration,  which  will  leave  very  obvious  scars  (this  risk  may 
be  diminished  by  having  them  gilt  or  silvered).  They  must  in  any 
MuBt  be  case  be  removed  as  early  as  possible,  and  this  especially,  when 

removed  early,  they  connect  the  tender  tissues  of  infants.  They  must  not  be 
withdTB,yfn,  but  drawn  thraugh,  by  seizing  the  end  off  which  the 
point  has  been  nipped,  and  making  steady  traction  with  rotation 
in  the  axis  of  the  pin,  but  without  working  it  from  side  to  side. 
If  possible,  the  silk  or  worsted  threads,  matted  together  with 
blood,  should  be  left  as  a  scab  over  the  wound,  after  the  pin  has 
been  taken  out. 
Superficial  (B.)  Closure  of  the  lips  of  the  wound.     Superficial  sutures  are 

8u  ures.  j^^  ^j^^  accurate  adjustment  of  the  divided  skin  surface,  and 

of  the  tissues  near  it ;  in  most  wounds  they  are  the  only  ones 
required.    No  strict  rule  can  be  laid  down  as  to  the  depth  at 
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which  they  should  be  passed,  but  it  is  often  convenient,  as  has 
been  said  before  (p.  29),  to  put  them  deep  enough  to  arrest 
bleeding  from  vessels  in  the  cut  edges  of  the  wound. 

Wire,  silvered,  or  of  silver,  silk,  catgut,  and  occasionally  horse-  Sature 
hair,  are  the  materials  chiefly  used  for  sutures,  and  of  these,  >n»*«rUl«- 
general  preference  must  be  given  to  silver  wire.  Silk  and  horse- 
hair are  used  principally  for  wounds  about  the  face,  or  in  abdominal 
surgery,  and  catgut,  which  should  always  be  chromicised,  is 
especially  useful  in  cases  where  it  is  desired  that  the  parts  shall 
not  have  to  be  disturbed  for  their  removal,  as  in  many  antiseptic 
dressings.  Catgut  sutures,  however,  are  not  quite  trustworthy  ; 
they  stretch,  and  are  apt  to  be  absorbed  too  soon. 

Whatever  be  the  thread  used,  tlie  interrupted  suture  is  almost 
the  ouly  one  practically  employed.*  Each  point  is  secured  sepa- 
rately, by  twisting,  if  it  is  of  wire,  or  by  tying  in  reef  knots  in 
other  cases.  Thin  wire  also  may  often  be  tied.  In  any  case,  the 
twist  or  knot  should  be  at  one  side,  and  not  over  the  line  of  the 
wound  (Fig.  114).  The  actual  skin  surfaces  should,  if  possible, 
be  brought  together  exactly,  but  it  is  better  that  the  edges  should 
be  a  little  everted  than  inverted.  A  little  inversion  is  often  over- 
looked at  the  time  of  adjustment,  and  the  invariable  result  is  an 
unsightly  depression. 

The  number  of  sutures  must  be  just  as  many  as  will  close  the  Number  of 
wound  througiiout ;   fewer  will  not  do,  and  more  are  hurtful  J?^^^  *"*^ 
foreign  bodies.    So  long  as  stitches  are  not  doing  harm,  there  is  removal, 
no  limit  to  the  time  they  may  be  kept  in,  but  as  soon  as  there  is 
any  tension,  or  area  of  inflammation  around  them,   they  are 
generally  better  away,  for  inflamed  edges  cannot  possibly  unite, 
except  by  granulation. 

Silk  sutures  require  only  to  be  snipped  and  removed  with 
forceps,  but  wire  ones  should  always  have  the  little  hook  which 
will  be  found  at  the  end  which  is  to  be  pulled  through  the  wound, 
carefully  straightened  out.  No  more  needless  pain  can  well  be 
inflicted  than  that  caused  by  neglect  of  this  small  precaution. 

Adhesive  strapping  may  be  used  to  relieve  tension  which  would  Closure  by 
otherwise  be  borne  by  the  sutures  alone,  or  may  be  the  sole  means  ^*^'*PP"^fif- 
employed  to  close  a  wound.     In  either  case,  care  must  be  taken 


*  The  continuoiu  suture,  however,  is  now  getUng  to  be  more  frequently  used. 
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to  avoid  puckering,  and  the  best  way  to  do  this  is  by  cutting  the 
strips  as  shown  in  Fig.  70,  and  described  on  page  114.  If  the 
adjustment  be  carefully  made,  there  is  no  better  way  of  closing  a 
wound.  The  widely  diffused  support  of  the  plaister  is  extremely 
useful,  but  no  wound,  except  very  small  and  clean  cuts,  should 
ever  be  completely  closed  over  with  strapping  ;  a  drop  of  pus 
thus  shut  in  may  work  very  great  mischief. 

The  use  of  serr^fines,  or  other  mechanical  contrivances  for  the 
closure  of  wounds,  is  now  practically  abandoned,  and  there  only 
remains  to  be  mentioned  a  mode  of  closing  small  wounds, 
especially  about  the  face,  by  collodion  ;  the  ordinary,  or  the 
flexible  kind  may  be  painted  over  the  wound  or  applied  upon  a 
piece  of  lint,  and  by  its  contraction  a  close  apposition  may 
frequently  be  attained. 

3.  Arrangements /or  rest,  i.e.,  for  retaining  the  wound  surfaces 
in  apposition.  It  is  not  necessary  to  enlarge  on  the  importance 
of  this  point.  It  will  be  understood  that  a  wound  can  hardly  heal 
unless  it  be  kept  at  rest,  and  also  that  the  means  of  securing 
this  rest  must  vary  with  every  case. 

In  the  case  of  wounds  of  the  extremities,  the  end  desired  can 
generally  be  attained  by  splints,  interrupted  if  necessary,  and 
slings  and  other  contrivances  may  be  brought  into  use. 

Moulded  splints  are  especially  useful  in  fixing  the  parts  about  a 
wound,  and  this  necessity  for  rest  must  always  be  kept  in  mind 
in  considering  the  firmness  with  which  a  wounded  part  should  be 
bandaged. 

4.  Arrangements  for  the  ready  escape  and  absorption  of  all 
eanided  fluids,  and  for  the  covering  and  protection  of  the 
wound.  The  means  to  be  adopted  to  secure  the  fulfilment  of 
these  conditions,  include  the  different  ways  in  which  wounds  may 
be  drained,  and  the  several  *^  dressings "  that  may  be  put  on 
them. 

There  will  be  in  all  cases  some  fluid  exudation,  whether  a 
wound  has  been  closed  before  the  bleeding  has  stopped  or  no,  and 
provision  must  be  made  for  its  escape,  except  in  wounds  which 
are  at  once  small  and  perfectly  healthy. 

It  must  be  understood,  therefore,  that  most  wounds  are  to  be 
drained  in  some  way  or  another.  The  more  common  of  these 
ways  are  now  to  be  considered.   * 
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The  materials  generally  used  for  drainage  are,  indianibber  Kinds  of 
tubing  of  different  sizes,  flexible  tubes  of  coiled  up  wire,  tubes  of  niatemL. 
decalcified  bone,  and  wisps  of  horsehair,  or  catgut ;  but  almost 
anything  of  the  nature  of  a  tube  or  a  thread,  if  it  be  in  itself 
unirritating,  may  be  placed  in  a  wound  to  facilitate  the  escape 
of  the  discharges. 

As  the  whole  object  of  a  drain  is  to  prevent  fluid  remaining  Drainage 
within  a  wound,  no  exception  can  be  made  to  the  rule  that  aU  "rbottJm "' 
surgical  cavities  are  to  be  drained  from  tlie  bottom.  The  place 
of  exit  for  the  drain  should  therefore  be  the  most  dependent 
part  of  the  wound,  unless,  as  is  often  advisable,  a  separate  aper- 
ture is  made  for  the  tube  alone.  Often,  too,  it  is  necessary  to 
pass  the  drain  right  across  the  cavity,  either  by  making  it  enter 
the  wound  at  one  end  and  leave  it  at  the  other,  as  may  be  done 
in  amputations  of  the  limbs,  or  of  the  breast ;  or  by  making 
apertures,  and  counter  apertures,  as  in  some  methods  of  para- 
centesis thoracis  (^'.v.). 

If  horsehair  be  used  as  a  drain,  (and  for  wounds  with  but  little  Honehair, 
discharge  it  is  very  useful,  especially  in  sinuses,  where  it  can  be  laid  "paiim^  ^^ 
right  along,)  some  20  or  30  hairs  must  be  cut  of  equal  length  and 
tied  together  at  each  end.  Catgut,  silk,  thread,  or  strips  of  gutta- 
percha tissue  or  of  oiled  silk,  flat  or  twisted  up,  are  all  in  constant 
use  for  drains.  Rigid  silver  tubes,  retained  by  an  expanding 
spring,  were  devised  by  the  late  Mr.  Callender,  but  have  no 
extensive  use ;  indeed  we  could  easily  make  a  long  list  of  con- 
trivances for  drainage  which  have  been  brought  forward  and 
abandoned  within  the  last  few  years. 

Coming  to  drainage  tubes  proper,  glass  ones  have  been  almost  ^^?^f*^? 
exclusively  used   in  abdominal  surgery,  as  for  the  drainage  of  different 
the  peritoneum  in  ovariotomy ;  the  advantages  and  drawbacks  ^^ds* 
of  the  material  can  easily  be  understood. 

In  cases  where  the  tube  must  be  both  flexible  and  incom- 
pressible, a  fairly  good  kind  is  that  made  of  coiled  up  gilt  wire. 
One  great  disadvantage  of  wire  drainage  tubes  is  that  the  granu- 
lations are  apt  to  sprout  between  the  interstices  of  the  coils. 
Tubes  made  from  chicken  bones,  decalcified  by  hydrochloric  acid, 
and  thus  rendered  absorbable,  have  lately  been  introduced  by 
Professor  Neuber,  and  are  now  being  extensively  tried  in  this 
country.    They  are  especially  intended  for  wounds  treated  on  the 
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Rubber 
tubing. 


Size. 


Introduction. 


Listerian  plan,  for  they  are  prepared  in  this  way  that  they  may 
be  absorbed  in  the  wound,  and  melt  away  as  their  object  is 
attained.  Up  to  the  present  time,  experience  goes  to  show  that 
they  often  behave  as  is  desired,  but  that  the  rate  of  their 
absorption  is  capricious,  and  is  apt  to  be  sometimes  extremely 
delayed,  and  sometimes  too  quick. 

But  the  drainage  material  which  will  probably  be  for  long  in 
most  general  use,  is  india  rubber  tubing,  of  which  special  kinds 
are  made,  of  various  sizes,  and  perforated  at  frequent  intervals. 

The  points  to  be  kept  in  mind  as  to  the  drainage  of  a  wound 
by  india  rubber  tubing  are,  (1)  the  requisite  size  of  the  tube,  (2) 
the  mode  of  introducing  it,  (3)  the  keeping  it  in  its  place, 
(4)  the  occasions  of  its  withdrawal  for  cleansing  or  shortening ; 
and,  finally,  the  time  when  it  may  be  permanently  discarded. 

All  drains  are  foreign  bodies,  and,  ipso  facto,  hurtful.  The 
tube,  therefore,  must  be  as  small  as  will  freely  carry  off  the 
discharges. 

No  general  rule  can  be  laid  down  as  to  the  mode  of  insertion 
of  the  tube.  It  may  be  put  in  before  or  after  the  wound  is 
closed,  and  a  probe  or  director,  or  the  special  instrument  de- 
vised by  Mr.  Davy,  or  Professor  Lister's  forceps,  may  be  used. 
Forceps  of  the  ordinary  kind  are  objectionable,  as  they  disturb 
the  tissues. 

The  tube  is  apt  to  accidentally  slip  in  or  out ;  this  may  be 
prevented  by  threading  a  common  needle  with  silk  or  thread,  and 
passing  it  through  the  tube  wall  (see  Fig.  114),  from  ^  to  ^  an  inch 
from  its  end.  The  ends  of  the  silk  may  be  left  about  two  inches 
long,  and  fixed  to  the  skin  surface  by  a  little  bit  of  court  plaister. 

For  the  same  reason  that  the  tube  should  be  as  small  as  will  be 
o    ning.  ggj^jjgjj^^  j^  should  be  removed  as  soon  as  it  is  safe  to  do  so  ;  and 

when  it  cannot  be  withdrawn  altogether,  it  should  be  shortened 
up  from  day  to  day.  But  it  is  impossible  to  lay  down  any  strict 
rules ;  in  such  a  case  as  an  amputation  of  a  limb,  or  of  a  breast, 
healing  well,  in  from  three  to  five  days  a  channel  will  have  been 
formed  which  may  be  safely  left  to  itself,  while  in  a  chronic 
abscess,  the  tube  may  have  to  be  left  in  for  months  ;  but  iu  any 
case  it  is  a  safe  rule  to  follow,  that  every  time  the  dressing  of  the 
wound  is  changed,  the  tube  must  be  taken  out  and  syringed 
through  with  carbolic  lotion. 


Retention. 


Withdrawal 
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Althougii  we  are  usiug  the  term  "  the  dressing  of  wounds  "  in  The  covering 
its  larger  meaning,  to  include  all  the  details  of  its  management,  ^ajr^^^**^' 
''surgical  dressing''  is  a  phrase  generally  used  in  a  more  contracted  proper, 
sense,  to  express  the  materials  and  medicaments  which  are  put 
oyer  a  wound  to  cover  and  protect  it,  and  to  forward  its  healing. 
These  may  be  conveniently  divided  into  dry,  watery,  and  My 
dressings. 

The  medications  used  may  have  for  their  purpose  the  preven-  The  maiu 
tion  of  decomposition,  or  the  maintenance  of  simple  cleanliness,  ^iv"ion»  of 
or  some  stimulation  of  the  wound  ;  or  a  cool,  a  warm,  or  a  moist  materials, 
atmosphere  may  be  desired,  or  simple  greasiness  of  the  surface. 
But  whatever  be  the  nature  of  the  dressing,  it  must  before 
all  fulfil  the  indications  of  cleanliness,  and  absorption  of  the 
discharges. 

Just  as  in  former  times  it  was  believed  that  a  simple  fracture  Modem 
could  not  unite,  unless  healing  salves  of  various  kinds  were  ■inapHcity. 
applied  to  the  skin,  so  even  up  to  the  present  day,  many  seem  to 
find  it  difficult  to  remember,  that  the  nature  of  wounds  is  to 
heal,  and  that  nothing  applied  to  a  wound  can  of  itself  heal  it, 
though  many  things  can  be  done  to  retard  or  prevent  the  healing 
process.  In  fact,  tlie  results  aimed  at  in  the  various  modes  of 
dressing,  are  almost  absolutely  negative  ones,  such  as  the  avoid- 
ance of  movement,  of  irritation,  or  of  tension,  the  removal  of 
discharges,  and  the  like. 

But,  while  it  is  every  day  more  recognised  that  the  best  way  to 
dress  a  wound  is  to  ''  severely  let  it  alone''  as  much  as  possible; 
in  most  cases  some  kind  of  application  will  be  required,  and  the 
nature  of  the  dressing  does  in  many  cases  aifect  the  course  of 
the  repair.  Thus  granulations  will  often  become  large  and  flabby 
under  carbolic  oil,  and  again,  small,  and  prone  to  bleed,  under 
the  use  of  chloride  of  zinc.  A  choice,  therefore,  has  to  be 
exercised,  but  experience  alone  will  give  the  power  of  judicious 
selection. 

For  the  purposes  of  description,  some  classification  of  wound  \  Clasaifica. 
dressings  must  be  adopted,  and  the  following  may  probably  be  dresBings. 
found  convenient.     We  will  first  divide  them  into  dry,  watery, 
and  oily  dressings,  and  then  arrange  the  drugs  and  materials 
used  under  each  head,  according  as  to  whether  they  are  chosen 
because  they  are  non-irritant,  anodyne,  antiseptic,  or  stimulating. 
Q  2 
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hXy^SwF*  ^^'^  Simple  scabbing.  In  a  healthy  atmosphere,  even  large 
'  amputation  wounds,  will  heal  well  if  they  are  simply  exposed  to 
the  air  with  no  dressing  on  them  whatever.  The  eflfuRed  blood  and 
Ijrmph  form  a  crust,  under  which  repair  progresses,  and  if  care  is 
taken  that  no  discharges  are  retained,  the  results  of  this  almost 
absolute  neglect  of  the  wound  are  very  good,  especially  in  the 
country,  as  in  cottage  hospitals.  But  the  method  is  not  generally 
adopted,  because  of  various  inconveniences,  of  which  the  chief  is, 
that  no  support  is  a£forded  to  the  limb  generally,  or  to  the  deeper 
parts  of  the  wound  in  particular,  where  the  pressure  of  a  bandage 
or  pad  is  often  very  desirable. 

aiJorbeT  ^^*  ^^'^  objection  does   not  apply  to  the  dressing  by  dry 

padi.  absorbent  pads,  a  plan  especially  advocated  by  Professor  Gamgee. 

The  principles  of  this  method  are  "  dry  and  infrequent  dressings, 
immobility  and  pressure."  ♦ 

A  great  many  different  materials  have  been  used  for  pads  in 
this  form  of  dressing,  and,  sometimes  one,  sometimes  another,  will 
answer  best.  What  is  wanted  is  a  proper  firmness,  combined  with 
elasticity,  so  that  a  moderate  restraining  pressure  is  kept  on  the 
wound.  At  the  same  time  the  material  must  be  absorbent  to 
provide  for  the  infrequency  of  dressing.  Pads  of  lint,  of  salicylic 
wool,  or  cushions  of  the  one  lined  with  the  other,  marine  tow,  or 
lint,  oakum,  boracic  lint,  tenax,  sawdust  bags,  carbolic  gauze,  and 
sponges,  have  been  used,  and  many  more.  Of  all  these,  the  best 
for  general  use,  seems  to  be  the  salicylic  wool,  made  into  a  pad, 
and  covered  with  gauze,  but  sometimes  sponges  will  be  found 
very  useful ;  thus  they  may  be  applied  to  either  side  of  an  ampu- 
tation wound,  or  placed  in  the  axilla  after  amputation  of  the 
breast.  A  wound  dressed  on  this  plan  must  have,  first  its  edges, 
and,  if  necessary,  its  deeper  parts,  adjusted  with  the  appropriate 
sutures,  and  provision  should  be  made  for  its  drainage  ;  secondly, 
the  mechanical  fixation  of  the  neighbouring  parts  should  be  secured 
by  moulded  splints,  or  plaster  of  Paris  bandages,  or  similar  con- 
trivances for  the  fulfilment  of  the  indication  of  immobility  ;  and 
thirdly,  the  parts  immediately  concerned  in  the  wound  must  be 
covered,  and  lightly,  but  firmly  pressed  upon  by  the  absorbent 
pads,  secured  by  bandages. 

•  "The  Trinity  of  Healmg."    Gamgee.    "  Lancet,"  February,  1876,  p.  887. 
See  also  Profenor  Gamgee'i  larger  work  on  "  The  Healing  of  Wounds." 


OF  INCISED  WOUNDS,  ETC.  229 

If  the  discharges  from  a  wound  thus  treated  are  only  moderate 
in  amount,  there  will  be  no  necessity  to  change  the  dressings  for 
some  days,  and  no  method  gives  better  results  in  the  case 
of  large  healthy  wounds,  such  as  those  after  excisions  or 
amputations. 

Other  forms  of  dry  dressings  there  are  which  have  proved 
valuable  in  the  hands  of  those  who  advocate  them,  such  as  the 
dry  earth  plan,  etc.,  and  layers  of  dry  boracic  lint,  fastened  on 
with  a  carbolized  gauze  bandage,  will  often  be  found  to  give 
as  good  results  as  any  of  the  most  complex  methods. 

A  dry  anodyne  dressing  of  opium  powder  and  powdered  bark  in 
equal  quantities  is  sometimes  used  in  cases  of  painful  cancerous 
ulceration.  It  may  be  dusted  on  the  parts,  and  covered  over 
with  layers  of  boracic  lint  or  tenax. 

Wet  dressings.     This  class  of  application  is  a  very  large  one,  Wet  drett- 
and  comprehends  all  lotions,  tinctures,  hot  or  cold  compresses,  ^"^ 
and  poultices ;  every  dressing  in  short,  by  means  of  which  the 
surface  of  wounds  may  be  kept  moist.    In  the  great  majority  of 
cases,  the  moistening  fluid  is  applied  by  soaking  pads  or  strips  of 
lint  in  it. 

Before  all  other  wet  applications,  must  be  placed  the  common  Wator 
''water  dressing.''  This  simply  consists  in  the  covering  of  thedroftdng. 
wound  with  a  tew  layers  of  lint  moistened  with  water,  or  with 
a  weak  watery  lotion,  renewing  the  moisture  when  necessary. 
Very  often  it  will  be  found  that  wounds  heal  more  kindly  under 
this  treatment  than  under  any  other.  In  order  to  check  the 
too  rapid  drying  of  the  lint,  a  piece  of  oiled  silk,  or  gutta- 
percha tissue,  may  be  put  over  it,  but  this  must  be  smaller 
all  round  than  the  lint,  or  the  dressing  will  be  changed  from 
a  cool  and  moist,  into  a  warm  and  steamy  one,  in  fact  into  a 
poultice. 

Watery  lotions  are  generally  applied  in  the  same  way  as  the  Watery 
simple  water  dressing,  but  they  may  also  be  useful  for  irrigation  ^^^^^^ 
or  immersion. 

The  following  are  examples  of  the  lotions  which  are  used  in  ExamplM  uf 
the  dressing  of  ordinary  wounds.     Some  are  simply  non-irritant^  loUout. 
others  are  stimulant,  or  antiseptic,  or  anodyne,  but  no  regular 
gradation  is  possible.  The  strengths  of  the  preparations  are  given 
in  the  formulary,  at  the  end  of  the  book. 
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LOTiOHa  or 

Pann»ngani>ta  of  PotMh  (Coady's         Chloride  of  Zinc 
Fluid)  Chloritikted  Soda 

CuboKc  Acid  Liq.  Chlorl 

Boracio  Add  Liq.  Cubonb  Detergetu 

Sub  Acetate  of  Lead  (Goulard  Water)    Sanitaa 

Sulphate  of  Zinc  Terebene 

Chlorate  of  PotMh  Chloratnni 

Alum  Sub  Acetste  of  Lead  with  Opium 

Nitrate  of  SUver  BeUadonna 

It  will,  of  course,  be  underatood  that  many  of  these  lotioDs  ma)' 
be  used  in  several  different  strengths,  and  for  other  purposes 
than  for  dressing  incised  wounds. 

Irrigation  is  a  form  of  wet  dressing  which  is  sometimes  used  for 
clean  wounds,  especially  when  they  are  near  joints,  but  it  is  much 
more  often  adopted  for  foul  or  slougliiug  ulcers,  under  which 
head  it  is  again  mentioned.  Its  great  drawback  is  the  risk  to 
the  patient  of  catching  cold  from  the  necessary  exposure.  To  set 
up  an  irrigation  apparatus,  all  that  is  required  is  an  arrangement 
by  which  a  constant  drip  of  water,  or  of  some  lotion,  can  be  m&de 
to  fall  upon  the  wound,  as  shown  in  Fig.  116.     This  may  be  done 


Fro.  11$.— i/etiods  tif  Irrigation. 
by  snspending  a  vessel  over  the  wound,  properly  fitt«d  with  a  tap 
and  india-rubber  tubing,  or  the  tube  may  be  allowed  to  act  as  a 
syphon.  In  either  case  the  difficulty  is  to  get  the  drip  to  be 
sufficiently  slow,  and  quite  as  good  a  plan,  is  the  simpler  one  of 
banging  one  or  two  strips  of  lint  from  a  vessel  supported  above 
the  wound.     The  fluid  is  evenly  distributed,  drop  by  drop,  by 
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the  strips,  which  act  as  syphons  by  the  capillary  attraction  of 
their  fibres  (see  Fig.  116).  It  will  be  necessary  to  put  some  pan 
or  basin  beneath  the  wounded  part,  and  the  bed  must  be  kept  dry 
with  water-proofing ;  but  there  is  always  some  slopping,  and  the 
patient  had  better  lie  in  blankets. 

Plain  water,  Condy,  carbolic,  boracic,  or  iodine,  lotions,  are  the 
fluids  most  frequently  used  for  irrigation,  and  although,  if  this 
treatment  be  continued  for  many  days,  the  granulations  are  apt 
to  become  sodden,  no  dressing  will  more  efficiently  clean  a  wound. 

Immersion  of  the  wounded  part  in  a  bath  of  warm  carbolic,  or  Immemion. 
Condy,  for  many  hours,  is  often  extremely  beneficial,  but  this  treat- 
ment is  hardly  applicable  except  in  the  case  of  the  extremities. 

A  clean  cut  wound  should  never  require  a  poultice,  the  special  Poultices, 
advantage  of  which  is,  the  relief  the  warmth  and  moisture 
afford  in  conditions  of  inflammatory  tension.  If  this  be  present, 
the  relief  is  often  very  great,  and,  although  **  cataplasms  "  may 
be  out  of  fashion  now,  it  is  not  likely  that  they  will  ever  really 
go  out  of  use.  Crushed  linseed  meal,  or  stale  bread  crumbs,  are 
the  chief  materials  used,  while  the  addition  of  an  eighth  part 
of  charcoal  powder  forms  the  ordinary  charcoal  poultice,  a  very 
common  application  to  foetid  wounds.* 

The  indications  which  call  for  a  poultice,  may  be  met,  though  Un^^f^JJ^JL^o 
perhaps  not  quite  so  well,  by  water  dressing,  completely  covered  piline. 
with  gutta-percha  tissue,  or  oiled  silk,  or  by  spongio  piline,  cut  to 
the  requisite  shape,  and  soaked  either  in  hot  or  cold  water.    To 
such  an  application  the  term  "  a  compress  "  is  applied. 

Certain  alcoholic  tinctures,  generally  freely  diluted,  are  in  Tmciurw. 
common  use  as  wet  dressings.  Of  these,  Fryar's  Balsam,  (Tinctura 
Benzoinse  Co.)  should  be  mentioned  as  an  admirable  stimulant  for 
wounds  which  are  slow  to  heal.  It  is  applied  by  soaking  pads,  or 
strips  of  lint,  in  the  tincture,  and  is  probably  the  best  of  the 
preparations  of  aromatic  gum  resins,  the  virtues  of  which  we 
recognise  more  readily  in  the  form  of  terebene,  or  pine  wood 
sawdust,  than  in  some  of  the  old-fashioned  pharmacopoeal 
remedies. 

Whether  the  tincture  of  arnica  has  any  especially  beneficial 
action  on  bruises,  contused   wounds,  and  the  like,  beyond  that 

*  Charcoal,  in  powder^  is  perhaps  the  most  powerful  disinfectant  and  deo- 
doriser known  ;  used  as  a  poultice  this  property  is  greatly  impaired. 


232 


OF  INCISED  WOUNDS,   ETC. 


of  the  spirit  it  contains,  is  doubted  by  many,  yet  it  would  be 
singular  if  so  widespread  a  belief  as  that  which  prevails  as  to  its 
virtues,  were  quite  groundless.  It  is,  however,  certain  that  even 
very  weak  lotions  made  with  this  tincture  will  sometimes  create 
quite  an  extraordinary  amount  of  irritation,  which  may  run  on 
into  true  erysipelas ;  and  the  drug  certainly  possesses  no  merits 
to  compensate  for  the  drawbacks  of  such  a  risk 

Tincture  of  iodine,  freely  diluted,  is  often  used  as  an  antiseptic 
and  stimulant  application  ;  it  makes  an  admirable  irrigating 
fluid,  especially  for  foul  wounds, 
ouy  dressings.  Coming  now  to  the  oUy  and  greasy  dressings;  olive  oil,  pure 
and  simple,  would  be  largely  used,  on  account  of  its  absolutely 
non-irritant  qualities,  were  it  not  so  apt  to  become  rancid ;  but 
when  carbolic  acid  is  added  to  it,  it  forms  an  application  to  wounds 
Carbolic  oil.  which  is  universally  appreciated.  Carbolic  oil  usually  contains 
one  part  of  the  acid  to  40  of  oil,  but  other  proportions  may  be 
found  more  useful  in  special  cases.  In  the  proportions  of  1  in  15  or 
1  in  20,  it  lowers  local  sensibility  without  having  the  escharotic 
properties  of  the  pure  acid  or  its  stronger  solutions.  It  is 
generaUy  used  by  soaking  pads  or  strips  of  lint  in  it,  but  it  is 
often  wise  to  apply  it  (especially  the  1  in  15  or  1  in  20  strength)  by 
painting  it  on  to  the  wound  with  a  camel's  hair  brush,  as  recom- 
mended by  the  late  Mr.  Callender,  with  whom  this  was  a  very 
favourite  way  of  keeping  wounds  clean. 

The  oil  of  eucalyptus,  thymol,  or  terebene  may  also  be  mixed 
with  olive  oil,  and  used  in  precisely  the  same  way  as  the  carbolic 
oil  They  are  all  good  dressings,  although  they  have  not  yet 
been  shown  to  be  in  any  way  superior  to  carbolic  oil ;  any  of 
them,  the  eucalyptus  oil  especially,  may  be  used  when  carbolic 
acid  is  contra-indicated. 

All  these  dressings,  if  continued  for  long,  are  apt  to  make 
the  granulations  large  and  flabby  ;  they  should  then  be  changed 
for  some  astringent  lotion,  such  as  a  solution  of  sulphate  or 
chloride  of  zinc. 

Castor  oil  is  rarely  applied  externally,  except  in  injuries  to  the 
eye,  where  its  viscidity  and  bland ness  make  it  very  useful. 

Ointments  of  various  kinds  are  largely  employed  as  wound 
dressings,  especially  in  the  later  stages  of  their  healing.  Some 
are  chosen  for  this  purpose  because  they  are  non-irritant,  as 


Ointmentr. 
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the  UDg.  simplex,  or  ung.  spermaceti,  or  because  they  have  more 
or  less  stimulant  properties,  as  the  ung.  zinci  oxydL,  or  the  ung. 
hydrarg  nitroxydi,  diluted  with  an  equal  quantity  of  vaseline  or 
lard  For  others  the  reader  is  referred  to  the  text-books  on 
therapeutics. 

Vaseline,  though  in  no  sense  an  oily  material,  may  conveniently 
be  classed  with  them.  It  is  a  clean  and  bland  dressing,  and  serves 
also  as  a  basis  to  which  various  drugs  may  be  added,  so  that 
they  can  be  applied  as  ointments.  Some  of  these  will  be  men- 
tioned under  the  headings  of  the  dressings  of  ulcers,  bed-sores, 
S3rphilitic  sores,  etc. 

Speaking  generally,  ointments  are  most  conveniently  applied 
by  spreading  them  on  lint  or  on  old  rags. 
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Of  Antiseptic  Dressings. 

Ttis  Antiseptic  Method  of  Lister. 

Descriptions  of  the  germ  theory  of  disease,  and  the  other 
arguments  by  which  Professor  Lister  seeks  to  place  on  a  scientific 
basis  the  proceedings  which  have  for  their  object  absolute  purity 
of  the  surfaces  of  wounds,  and  of  everything  that  may  come  in 
contact  therewith,  may  readily  be  found  by  all  who  desire  to 
inform  themselves  on  these  points,*  and  we  have  here  only  to 
state,  as  shortly  as  may  be,  how  the  necessary  details  of  the 
Listerian  method  should  be  oarried  out. 

At  first  sight  these  may  seem  very  numerous,  minute,  and 
difficult  to  remember,  but  as  a  fact,  if  it  be  conceded  that  the 
surgeon  or  dresser  himself  believes  in  the  reasonableness  and 
necessity  of  all  the  precautions,  these  details  will  be  carried 
out  as  matters  of  routine,  without  fear  of  any  being  forgotten. 
Still  all  surgeons  will  rejoice,  if,  as  seems  not  unlikely,  a  further 
simplification  of  the  dressing  be  possible,  and  especially  if  the 
spray  may  in  time  be  safely  dispensed  with. 

Many  of  the  points  which  are  very  important  or  essential  to 
the  success  of  a  Listerian  dressing,  are  yet  common  to  it  and  to 
other  forms  of  cleanly  surgery,  and  as  such,  are  described  under 
the  head  of  the  general  treatment  of  wounds.  Drainage,  for 
example,  and  the  employment  of  animal  ligatures,  are  essential 
points  in  several  methods  of  dressing  wounds,  other  than  the 
Listerian  plan,  although  the  recognition  of  their  importance  is 
largely  due  to  Professor  Lister*s  advocacy. 

A  wound  may  be  considered  to  have  run  a  perfectly  aseptic 
course,  when  there  is  throughout  its  healing,  no  fever,  and  no 


*  See  for  example  Sir  W.  McCormack's  "  AnUseptic  Surgery.*'  Smith,  Elder, 
and  Co.,  18S0  i\  or  Mr.  W.  WatBon  Cheyne's  work  on  the  same  subject,  1882. 
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suppuration.  There  is,  however,  a  somewhat  less  perfect  way  of 
healing,  which  is  also  common  in  the  practice  of  all  who  use 
antiseptic  precautions,  and  which  may  clinically  be  looked  upon 
as  aseptic  (as  indeed  it  probably  literally  is),  namely,  when  there 
is  no  fever  throughout,  and  no  pus  is  formed  until  the  healing  of 
the  wound  is  well  advanced,  and  then  only  as  a  moderate  amount 
of  healthy  discharge. 

It  is  desired  to  secure  by  'the  Listerian  dressing,  the  first, 
and  failing  that,  the  second  of  these  events,  and  all  cases  in 
which,  after  antiseptic  precautions  have  been  taken,  traumatic 
fever,  or  profuse  suppuration,  or  both,  develope,  must  be  regarded 
as  failures,  however  well  the  patient  may  recover.  On  the  other 
hand,  wounds  both  large  and  deep  will  often  under  good  hygienic 
conditions,  heal  without  suppuration,  indeed,  perfectly  aseptically, 
although  these  special  precautions  have  not  been  taken. 

It  is  obvious  that  the  Listerian  method,  when  it  is  applied  to 
operation  wounds,  starts  under  far  more  favourable  conditions 
than  in  the  case  of  accidental  injuries ;  but  in  both  instances  the 
same  end  is  desired,  and  much  the  same  means  are  taken  to 
attain  it. 

These  means  are,  all  of  them,  precautions  for  cleanliness,  and  '^^^ 
they  may  be  considered  under  the  following  heads : — Cleanliness  P''®^*'^  ®'"' 
(1)  of  the  air  ;  (2)  of  the  wound  and  of  the  part  adjoining  ;  (3) 
of  all  instruments,  bandages,  and  other  things  which  can  cpme 
into  contact  with  the  wound  ;  (4)  of  the  persons  of  all  concerned 
in  its  dressing. 

Moreover,  this  metliod  is  concerned  not  only  with  the  dressing 
of  the  wound  in  an  absolutely  cleanly  fashion,  but  with  the 
maintenance  of  it  in  this  condition. 

Purity  of  the  air  surrounding  the  wound.  Furity  of  the 

This  is  attained  by  making  a  spray  of  steam,  or  air,  loaded 
with  carbolic  acid,  which  must  envelope  the  hands  of  the 
operator  and  assistant,  and  all  the  parts  about  the  wound. 

Such  a  spray  may  be  produced  by  an  ordinary  **  hand  bellows 
spray  producer,"  and  this  will  do  in  default  of  a  better.  But 
steam  produced  under  a  working  pressure  of  about  60  lbs.  to  the 
square  inch,  from  a  copper  boiler,  is  now  almost  always  used  as 
the  agent  to  diffuse  the  acid. 

One  of  the  best  patterns  of  a  steam  spray  is  figured  here  The  ipny 

prodooer. 
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(Fig,  117),  and  tliougli  a  verbal  description  of  its  seversl  parte 


Fia.  117. — Steam  Spraif  Producer. 
ffoald  be  lengtby,  &  minnte's  inspection  will  enable  any  intelligent 
person  thorouglily  ta  understand  its  working. 

A  full  sized  spray  will  ase  up  about  12  oz.  of  water,  and  a 
somewhat  larger  i^uantity  of  tlie  acid  solution,  in  an  liour,  if  one 
noEzIe  alone  be  used.  The  streugth  of  the  carbolic  solution  in 
the  reservoir  should  be  1  in  20. 

The  following  are  the  chief  points  to  be  borne  in  uiind  in  the 
management  of  the  spray  : — 

The  trimming  of  tlie  lamii  must  be  looked  to  carefully,  and  care 
taken  that  there  is  spirit  enough  to  last  half  as  long  again  as 
the  spray  is  expected  to  be  required. 

The  water  should  be  put  into  the  boiler  as  nearly  boiling  as 
possible,  or  much  time  will  be  wasted ;  it  should  never  be 
allowed  to  boil  away. 

As  soon  as  the  necessary  pressure  of  steam  is  produced,  the 
lamp  should  be  turned  down,  so  that  the  flame  is  just  euough  to 
maintain  an  efficient  spray. 

The  safety  valve  should  not  be  loaded  beyond  the  minimum 
pressure,  in  all  ordinary  cases,  to  avoid  straining  the  boiler. 
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The  tube,  up  which  the  carbolic  passes,  should  have  a  metAl 
T  piece  at  the  lower  end,  into  the  cross  pieces  of  which,  two  small 
pieces  of  sponge  should  be  placed,  to  prevent  any  grit  passing  up 
and  clogging  the  nozzle. 

The  reservoir  should  be  watched  to  see  that  the  supply  does  The  carbolic 
not  run  short,  and  care  should  always  be  taken  that  there  is  no 
settlement  of  undissolved  acid  at  the  bottom,  which  may  happen 
in  badly  made  solutions. 

In  cold  weather  a  little  gain  in  the  warmth  of  the  spray  may 
be  attained  by  warming  the  acid  solution. 

The  spray  must  be  so  placed  that  it  shall  not  play  on  the  face 
of  the  patient,  and  must  be  at  that  distance  which  will  allow  the 
finest  part  of  the  steam  cloud  to  envelope  the  wound. 

If,  by  any  mischance,  the  spray  ceases  to  diffuse  the  acid,  it 
becomes  bluish,  and  less  noisy.  The  wound  must  then  be 
immediately  covered  up  with  a  pad  of  soaked  carbolic  gauze,  or 
with  a  large  carbolised  sponge,  which  should  be  kept  ready  to 
hand. 

If  either  the  steam  or  acid  nozzle  gets  choked,  it  must  be 
cleared  by  passing  a  fine  wire,  never  a  pin,  down  it.  The  lamp 
should  be  turned  out  directly  the  spray  ceases  to  be  used,  and 
the  boiler  should  be  emptied. 

Cleanliness  of  the  instruments* 

All  instruments  and  needles  should  be  got  ready  beforehand,  and  Clewiliiiett  of 
these,  together  with  the  drainage  tubes,  ligatures,  and  everything  menta. 
with  which  the  wound  may  have  to  be  touched,  must  be  placed  in 
shallow  pans  and  covered  with  a  1  in  40  solution  of  carbolic  acid. 
(The  instruments  should  not  be  placed  in  a  stronger  solution,  or 
the  acid  will  discolour  and  erode  the  steel)  Unless  this  be  done, 
there  will  always  be  a  risk  of  something  being  snatched  up  in  a 
hurry,  before  it  has  been  passed  through  the  solution,  but  both  this 
precaution,  and  the  habit  of  placing  the  instruments  in  the 
solution  in  the  intervals  of  their  use,  will  soon  be  automatically 
carried  out  by  any  surgeon  who  means  to  be  thorough. 

Sponges  may  safely  be  employed  if  they  are  kept  perfectly  Sponges, 
clean,  but  those  used   for  antiseptic  dressings,  should  be  kept 
apart  from  those  in  ordinary  use,  in  a  vessel,  filled  with  a  1  in  20 
carbolic  acid  solution.    After  use  they  should  be  washed  in  water, 
and  then  in  a  solution  of  washing  soda,  and  replaced  in  the 
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vessel.    During  an  operation  or  a  dressing  they  should  be  cleansed 
in  a  1  in  40  solution,  as  required. 
Cleanliness  of  the  persons  of  the  dressers  and  surgeons. 
In  addition  to  ordinary  washing,  the  hands  of  everyone  who 
may  be  required  to   touch  the  patient  should  be  thoroughly 
rinsed  in  carbolic,  about  1  in  40,  and  if  at  any  time  during  the 
dressing  the  hands  come  in  contact  with  material  which  has  not 
been  carbolized,  they  should  be  put  again  in  the  solution.    It  is 
generally  convenient  for  the  surgeon  or  dresser  to  wear  over  the 
sleeves  a  pair  of  gauntlets  or  cuffs,  which  may  conveniently  be 
made  of  the  pink  waterproof  material,  described  on  page  240. 
This  will  protect  the  coat-sleeve  from  the  soaking  spray,  and  its 
smooth  surface  is  easily  kept  aseptic. 
CleanUness  of      Cleanliness  of  the  wound  and  adjacent  parts, 
tibewoimdftD^     This  is  in  great  part  secured  by  the  spray,  but  other  pre- 
cautions   are    needful.     The  edges   and   neighbourhood  of  an 
accidental  wound,  or  the  skin  surface  where  an  operation  wound 
is  about  to  be  made,  must  be  washed,  or  rather  scrubbed,  with 
sponges  soaked  in  1*20  or  1*30  carbolic  solution.     If  hairs  are 
growing  over  or    near   the  part,  they  must  be    cut  close   or 
shaved.    The  other  parts  of  the  limb  or  trunk  should  be  pro- 
tected from   the   spray   by  macintosh   sheeting,*    and  a  very 
effectual  ''  cordon "  of  aseptic  material  may  usefully  be  made, 
by  disposing  a  towel,  or  towels,  wrung  out  of  1  in  40  solution, 
around  the  area  of  the  wound,  which,  if  an  accidental  one,  must 
be  itself  thoroughly  washed  with  a  1  in  40  carbolic  solution. 

The  details  of  the  arrest  of  bleeding,  the  drainage,  and  the 
application  of  sutures,  are  precisely  those  which .  have  been 
already  described.  Forcipressure  or  torsion  may  be  freely  em- 
ployed, and  a  silk  ligature  may  be  used  if  the  occasion  calls  for 
it,  but  the  animal  or  catgut  ligature  is  the  material  which  will 
most  commonly  be  employed.  The  general  rule  as  to  the  desira- 
bility of  arresting  all  haemorrhage  before  the  wound  is  closed, 
applies  with  equal  force  to  antiseptic  wounds  as  to  others,  for  though 
a  blood  clot,  lying  in  the  cavity  of  such  a  wound,  may  certainly 
become  organised,  or  at  least  be  replaced  by  organized  tissue,  its 
presence  is  to  be  avoided  if  possible.    The  wound  having  been 

*  Waterproof  sheeting  must  also  be   used   to   protect   the  neighbouring 
blankets  or  clothes  from  the  spray. 
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closed,  and  the  drainage  tube  adjusted,  a  final  syringing  with 
1  in  20  carbolic  solution  should  always  be  performed,  and  that  so 
thoroughly,  that  the  whole  of  the  wound  cavity  is  distended  and 
aU  blood  clots  washed  away. 

Whatever  the  wound  may  have  been,  it  should  be  now  abso-  The  covering 
lutely  aseptic,  and  the  next  point  to  consider  is  how  it  is  to  be  ^^JI^J^  ^^ 
"dressed,"  that  is,  covered  up,  so  that   the  changes  which  itwoands. 
will  go  through  from  this  time,  until  it  is  completely  healed, 
may  be   performed   in  an  absolutely  healthy  fashion,  without 
fever,  suppuration,  or  pain.    In  a  chemically  pure  atmosphere, 
this  would  be  attained  without  further  precautions,  and  even  in 
good  country  air,  operation  and  other  wounds  will  run  an  aseptic 
course  with  any  simple  dressing.     But  in  hospital  wards,  and 
in  most  dwellings,  precautions  must  be  taken  to  prevent  the 
laden  air  from  coming  into  contact  with  the  wound,  or  with 
whatever  in  the  way  of  discharge  may  be  coming  from  it,  unless 
it  has  been  previously  purified. 

This  is  the  rationale  of  the  gauze  dressing  of  Listerian  wounds.  The  lue  of  the 
and  it  is  founded  on  the  same  reasoning  as  the  preservation  of  ^^^'^^ 
putrescible  fluids  from  decomposition  in  test  tubes,  by  inserting 
pledgets  of  cotton  wool  into  the  mouths  of  the  tubes,  the  fluids 
being  at  the  time  free  from  anything  which  can  set  up  septic 
changes. 

Over  the  wound  itself  is  first  placed  a  strip  of  green  oiled  silk,  I>«t«iU  of  the 
made  impermeable  to  moisture  by  copal  varnish,  and  then  coated  **'*■"*■' 
with  a  thin  layer  of  dextrine.  This  "protective"  keeps  the 
edges  of  the  wound  from  being  irritated  by  the  gauza  The  end 
of  the  drainage  tube  should  come  through  a  hole  cut  in  it ;  the 
silk  must  be  soaked  in  a  1  in  40  carbolic  acid  solution  before 
application. 

The  dressing  which  is  applied  next,  is  a  very  loosely  woven  Prepmtion 
"  gauze  "  or  muslin,  unbleached,  and  saturated  in  a  mixture  of  ^'      g*'"*. 
carbolic  acid,  resin,  and  paraffin,  in  the  proportion  of  one  part  of 
the  acid  to  four  of  each  of  the  other  ingredients.    The  resin 
makes  the  muslin  somewhat  sticky,  and  this  greatly  adds  to  the 
firmness  of  the  dressing. 

This  gauze  is  used  in  the  form  of  pads,  rollers,  and  of  loosely 
crumpled  up  pieces,  which  serve  to  fill  up  crevices,  and  to  absorb 
discharges  ;  this  may  be  called  **  gauze  waste." 
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Gauze- waste. 


The  water- 
proofing. 


Be-dreming. 


Timeoi 


Over  the  protective  there  is  generally  placed  a  pad  moistened 
with  1  in  40  carbolic  acid  solution ;  this  serves  for  firm,  even, 
pressure  on  the  wound.  Over  and  around  the  pad  a  sufficient 
quantity  must  then  be  disposed,  especially  about  the  lower  parts 
of  the  wound,  the  amount  varying  according  to  the  amount  of 
discharge  which  is  expected.  A  few  turns  of  a  gauze  roller 
may  conveniently  be  used  to  fix  these  internal  layers  of  the 
dressing,  and  if  a  firm  pressure  be  wanted,  as  very  generally 
happens,  it  should  now  be  applied.  Then  a  large  square,  or 
shaped,  piece,  eight  or  twelve  layers  thick,  is  placed  over  the 
whole,  and  bandaged  on  with  another  roller  as  firmly  as  is 
necessary. 

Between  the  outermost  layer  of  this  piece  and  all  the  rest,  a 
piece  of  pink  waterproof  sheeting  is  placed  with  the  sm  ooth  face 
towards  the  wound  ;  it  should  be  a  little  smaller  all  round  than 
the  gauze.  Its  use  is  to  prevent  the  discharge  coming  into 
contact  with  the  air  when  it  has  soaked  through  all  the  layers. 
The  waterproofing  should  be  sponged  with  1  in  40  carbolic  before 
it  is  placed  between  the  gauze  layers. 

This  outer  piece  must  be  large  enough  to  well  overlap  the 
inner  gauze  dressings,  and  to  serve  as  a  general  wrapper  over  all, 
and  in  the  case  of  a  limb,  it  should  go  all  round  it.  The  spray 
should  not  be  turned  off  until  this  outer  piece  has  been  applied, 
when  the  dressing  may  be  considered  finished,  so  far  as  the  anti- 
septic measures  are  concerned. 

The  steps  .to  be  taken  at  the  future  dressings  are  precisely  the 
same  as  for  the  original  one.  The  spray  must  be  turned  on 
directly  the  outer  bandages  are  loosened,  and  all  the  precautions 
of  cleanliness  of  hands,  instruments,  etc.,  must  be  as  rigidly 
carried  out. 

It  is  impossible  to  lay  down  rules  as  to  the  time  of  re-dressing. 
Some  cases  may  be  left  for  weeks,  indeed,  until  the  wound  is 
completely  healed,  while  others  will  require  to  be  dressed  daily. 
Other  things  being  equal,  the  period  depends  upon  the  amount 
of  discharge,  for  as  soon  as  there  are  signs  of  this  coming  near  the 
surface,  the  time  for  fresh  dressing  has  come,  though  a  little 
delay  may  safely  be  aUowed  if  additional  external  layers  of  gauze 
are  immediately  put  on. 

Any  circumstance  which  arouses  a  suspicion  that  things  are 
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going  wrong,  such  as  undue  pain,  or  a  high  temperature,  will  cal) 
for  prompt  re-dressing.  The  wound  will  be  known  to  be  aseptic,  by 
the  absence  of  smell,  or  of  any  discolouration  of  the  silver  sutures, 
or  of  the  oiled  silk ;  its  edges  ihoutd  present  a  quiet,  inactive 
appearance,  and  there  should  be  very  little  tenderness  anywhere. 
The  discharge  should  be  serous,  or  in  recent  cases,  blood  stained, 
moderate  in  amount,  and  freely  discharged  through  the  tubes. 

In  re-dressing,  the  skin  surface  around  the  wound  should  be 
lightly  sponged  with  1  in  40  car'uolic  solution,  and  gentle  pressure  *. 
made  to  ascertain  that  there  is  no  bagging  of  discharge.  The 
drainage  tube  should  be  taken  out,  83rringed  through  with  1  in  20 
carbolic  and  replaced  (being  shortened  if  necessary).  The  wound 
should  not  be  syringed  through,  as  this  will  only  separate  parts 
which  are  adhering.  If  at  any  time  the  wound  becomes  in  the 
least  offensive,  or  freely  suppurates,  antiseptic  precautions  may  be 
said  to  have  failed,  and  should  be  discarded  at  once  for  more 
simple  measures. 

The  chief  modification  of  method  concerns  the  spray.     Some  MoclificatioDs 
surgeons  have  abandoned  it  while  retaining  all  other  precautions,  Pierian  plmn 
while  others  only  turn  it  on  at  the  conclusion  of  an  operation 
and  while  the  dressings  are  being  applied. 

Some  surgeons,  again,  we  think  wrongly,  syringe  the  wound 
out  with  a  carbolic  solution  at  each  time  of  dressing,  as  a  matter 
of  routine. 

Carbolized  ointments  should  also  be  mentioned  as  being  used 
in  antiseptic  dressings,  in  the  form  of  Professor  Lister's  "  carbolic 
cream,"  or  as  a  mixture  of  the  acid  with  vaseline,  and  a  dry 
carbolized  atmosphere  has  been  attempted  in  two  or  three  different 
ways,  but  hitherto  without  practical  success. 

Other  substances  have  been  substituted  for  carbolic  acid  in  the 
spray.    The  chief  of  these  is  thymol,  a  not  distant  chemical  ally  Thymol, 
of  carbolic  acid.  Oauze  bandages  may  also  readily  be  impregnated 
with  it.    The  antiseptic  properties  of  this  substance  are  certainly 
inferior  to  carbolic  acid,  and  its  thyme-like  smell  soon  becomes    * 
to  most  people  somewhat  annoying. 

Salicylic  acid  has  not  been  used  in  the  spray,  but  in  salicylic  Salicylic  add 
wool  Vie  have  a  material,  little,  if  at  all  inferior  to  carbolic  gauze  a««  ^ 
an   antiseptic,  and  which,  mechanically,  has  in  some  respects 
distinct  advantages. 
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Carbolic  tow, 
etc 


Carbolized 
oil  lint. 


Borado  adcL 


Salicylic  wool  is  an  absorbent  wool  (i.e,f  cotton,  from  wbich  all 
grease  has  been  removed  by  alkalies),  which  having  been  soaked 
in  an  alcoholic  solution  of  acid,  and  then  dried,  retains  the 
acid  within  its  meshes  in  crystals. 

The  use  of  this  material  is  one  of  the  greatest  improvements 
upon  the  original  antiseptic  dressing.  In  many  instances  it  may 
be  entirely  substituted  for  the  gauze,  the  whole  dressing  simply 
consisting  of  a  sufficient  quantity  of  the  wool  placed  over  the  wound, 
and  covered  with  a  gauze  bandage;  but  most  commonly  the  wool  is 
used  with  the  gauze,  supplying  the  place  of  the  gauze  waste,  in  filling 
up  interstices  and  comers.  Care  must  be  taken  to  shake  it  about 
as  little  as  possible,  for  the  acid  particles  are  peculiarly  irritating 
to  the  nostrils  and  throats  of  the  bystanders. 

This  acid  can  also  be  employed  to  impregnate  jute,  a  much 
cheaper  material,  and  1  part  dissolves  in  about  10  of  alcohol 
The  strongest  watery  solution,  1  part  in  300,  is  a  good  anti- 
septic lotion  for  washing  out  abscesses,  etc.,  but  is  not  so 
powerful  as  carbolic  acid. 

In  consequence  of  the  expense  of  the  gauze,  felt  or  tow  is  also 
largely  used  on  the  Continent;  they  are  impregnated  with  carbolic 
acid  in  the  same  way  as,  but  hold  even  more  than,  the  gauze. 
On  the  other  hand,  a  more  comfortable  and  much  more  expensive 
gauze  is  manufactured  by  carefully  bleaching  and  softening  the 
coarse  muslin  commonly  employed,  before  it  is  impregnated  with 
the  acid. 

The  following  substances  may  also  be  used  as  dressings  or 
washes  for  wounds,  which  in  other  respects  have  been  treated  on 
the  Listerian  plan,  and  may  keep  them  in  an  aseptic  condition, 
but  none,  as  far  as  we  know  at  present,  are  as  certain  to  do  so  as 
the  carbolized  gauze  or  the  salicylic  wool. 

(1.)  Lint  soaked  in  1  in  20  to  1  in  40  carbolic  oil,  as  recommended 
in  the  ordinary  dressing  of  wounds.  This  is  sometimes  useful  in 
plugging  wounds,  as  in  operations  for  caries  or  necrosis. 

(2.)  Preparations  of  boracic  acid,  (a.)  Boracic  lotion,  a 
saturated  watery  solution  (about  4  per  cent.)  is  odourless 
and  non-irritant;  it  is  generally  tinted  pink  with  litmus  to 
distinguish  it  from  plain  water.  It  has  been  used  in  the  spray  for 
operations,  but  more  commonly  for  throat  affections.  (6.)  Boracic 
lifU,  this  contains  nearly  its  own  weight  of  the  crystals  of  the  acid. 
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incorporated  by  soaking  the  lint  in  a  boiling  saturated  solu- 
tion, and  drying.  It  is  also  geuerally  coloured  pink.  This 
material  is  also  largely  used  in  ordinary  non-Listerian  dressing. 
{c).  Boracic  ointments.  Mixtures  of  the  acid  with  wax  or  vaselioe 
are  aseptic  and  non-irritant.  The  former  is  made  of  10  parts  of  the 
acid,  10  of  white  wax,  aud  20  parts  each  of  almond  oil  and  paraffin. 
The  vaseline  ointment  is  a  5  to  10  per  cent,  mixture. 

Boroglyceride,  introduced  by  Professor  Barff  as  a  means  of  Boroglyoeri«le 
preserving  meat  from  decomposition,  was  soon  employed  in  anti- 
septic surgery.^  It  is  a  semi-solid  substance,  like  half  melted 
stearine,  aud  is  soluble  in  water.  A  5  per  cent,  solution  is 
generally  used,  both  to  wash  the  wound  and  to  saturate  lint  for 
dressings,  but  it  mixes  also  with  vaseline  as  an  ointment. 

Iodoform,  On  the  Continent  this  is  very  largely  used  as  an  Iodoform, 
antiseptic  material  It  is  incorporated  with  gauze  or  wool,  or 
simply  dusted  on  the  part,  and  is  stated  to  have  a  special 
action  on  the  tubercular  process  in  joint  disease.  In  England  it 
is  more  generally  used  for  syphilitic  ulcerations,  either  dusted  on 
the  part  as  a  powder,  or  as  an  ointment,  mixed  with  vaseline, 
or  as  an  ethereal  solution,  painted  on,  and  leaving  a  thin  pellicle 
of  the  material  by  evaporation  (see  syphilitic  ulcerations). 

This  substance  is  undoubtedly  a  very  powerful  antiseptic,  but 
there  are  objections  to  its  use  except  in  small  quantities,  and  over 
small  wound  surfaces,  for  firstly,  toxic  symptoms  of  a  dangerous 
grade  are  apt  to  develop  from  its  absorption,!  and  secondly,  its 
penetrating  odour  is  almost  insupportable  unless  a  very  little  be 
employed. 

Eucalyptus  oil  is  a  good  antiseptic,  and  is  recommended  by  EucalyptuM 
Prof.  Libter  }  to  be  used  when  carbolic  acid  is  not  advisable.    An  ^' 
antiseptic  gauze  may  be  made  with  a  mixture  of  1  part  of  the  oil,  and 
3  parts  each  of  dammar  and  paraffin  ;  or  a  mixture  of  dammar 
and  the  oil  may  be  used  with  lint.     It  also  mixes  with  olive  oil 

The  following  substances  need  only  be  enumerated  as  possessing  other 
distinct  antiseptic  properties,  and  having  a  more  or  less  extended  i^tisHptics. 
employmentf  or  that  end  : — ^Acetate  of  alumina,  oil  of  turpentine, 
napthalin,  sugar. 

•  For  a  fuU  account  of  its  use,  by  Mr.  Barwell,  see  "British  Medical 
Journal,"  Vol  II.,  1882,  p.  862  ;  alio  p.  371. 

t  See  "  British  Medical  JouruaJ,"  Vol  IL,  1882,  pp.  903-913. 
X  See  "  Lancet,"  January,  1881,  p.  828. 
B  2 
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CHAPTER  XVIII. 


(Wounds  Continued.) 


Of  the  Dressing  of  Bruised  and  Punctured  Wounds,  and  of 

Certain  Specul  Kinds  of  Wounds. 

Of  the  Dressing  of  Bruised  Wounds. 

All  wounds  may,  but  bruised  wounds  must,  go  through  certain 
phases  of  inflammation  ending  in  suppurative  granulation.  The 
accepted  pathology  of  this  process  is  to  be  found  in  all  recent 
text  books,  but  no  modern  word  expresses  it  so  well  as  the  old- 
5*the  w^uiM?  f*^^^J<^^'®d  phrase  of  the  digestion  of  the  wound.  As  soon  as  this 
is  accomplished,  and  not  till  then,  this  wound  '^  cleans "  and 
begins  to  heal ;  and  if  this  old  word  were  more  often  in  our 
thoughts  and  mouths,  we  should  more  rarely  see  wounds  with 
bruised  and  inflamed  edges  coerced  into  contact,  but  never 
into  union. 
Its  nature  and  The  extent  of  this  "  digestion  "  varies  from  that  condition  when 
the  edges  of  the  wound  just  fail  to  unite  by  first  intention,  but 
quiet  down,  clean,  and  take  on  a  healing  action  within  a  couple 
of  days,  to  that  which  occurs  when  for  a  considerable  area  round 
the  wound  the  tissues  have  been  bruised  to  death,  and  must 
separate  as  sloughs  before  any  healing  can  take  place. 

As  soon  as  this  process  is  finished,  whether  the  merest  pellicle 
of  lymph,  or  a  large  slough,  has  been  thrown  off,  the  wound 
presents  few  difficulties  in  the  way  of  its  dressing,  and  any  of  the 
plans  or  materials  before  mentioned  may  be  used.  All  the 
precautions  of  drainage  and  cleanliness  must  be  rigidly  carried 
out,  for  though  the  protective  power  of  granulation  tissue  against 
septic  poisoning  is  very  great,  blood  poisons  may  yet  be  absorbed 
through  it. 

thereiief*of*^      ^^  ^®'  therefore,  in  their  earliest  stages  that  bruised  wounds 

teniion.  present  special  points  in  their  dressing;    in  these  injuries  the 

internal  tension  which  is  sure  to  develop  in  the  tissues  in  the 

immediate  neighbourhood  of  the  wound,  must  be  diminished  in 
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every  possible  way ;  moreover,  as  the  whole  process  is  an  in- 
flammatory one,  and  mil,  unless  special  precaations  are  taken,  be 
septic  as  well,  the  cleansing  of  the  wound,  and  the  removal  of  all 
discharges  by  drainage,  etc.,  must  be  carefully  attended  to. 

A  bruised  or  torn  wound  should  never  be  tightly  closed  up,  Bruited 
and    this    not    only  because    the    edges  will  not  unite,  but  y^  tightly 
because  the  dragging  together  of  tissues  of  doubtful  vitality  cl<>M«t 
must  still  further  reduce  their  chance  of  recovery.    The  wounded 
parts  should  be  replaced  and  supported  in  a  gentle  fashion,  by 
strapping  or  bandaging.     If  sutures  are  put  in  they  must  serve 
for  support  rather  than  for  readjustment,  while  in  small  wounds 
where  there  has  been  no  tearing  off  of  flaps  of  tissue,  it  is  often 
best  to  leave  the  wound  entirely  open.      In  such  cases  it  is 
astonishing  what  a  small  scar  is  left  after  the  healing  by  granula- 
tion has  drawn  the  parts  together. 

In  all  cases,  unless  the  wound  be  left  open,  it  must  be  drained  ^^Jj^ 
even  more  carefully  than  a  clean  cut,  and  whatever  be  the  dress- 
ing which  is  applied,  it  must  be  of  a  kind  that  will  keep  down  the 
swelling  and  tension,  prevent  fsBtor,  and  hasten  the  separation  of  Their 
the  sloughs,  if  any  have  formed.     For  these  ends  poultices  and  <!»«%. 
water  dressings,  the  former  especially,  frequently  changed,  are 
very  useful. 

If  the  wounds  become  foul,  charcoal  poultices,  or  Gondy's  fluid,  \UiiAg«intBt 
or  terebene,  or  any  of  the  deodorizing  dressings  already  mentioned 
may  be  used.  In  such  cases,  too,  ifrigation  finds  its  best 
application,  and  a  foul  gangrenous  wound  will  often  become 
sweet  in  an  hour  or  two  under  a  trickling  stream  of  carbolic  or 
Gondy's  fluid.  In  other  cases,  lint  soaked  in  carbolic  oil  will  suit 
best.  If  the  discharge  is  very  profuse  it  should  be  taken  up  with 
pads  of  absorbent  cotton-wool  (the  salicylic  wool  is  the  best),  or 
as  recommended  by  Surgeon-Major  Porter,  bags  of  muslin,  filled 
with  fresh  red  pine  sawdust,  may  be  placed  beneath  or  around 
the  wound.  Another  good  way  of  cleaning  a  foul  wound  or  ulc^ 
is  to  allow  the  carbolic  spray  to  play  upon  it  for  an  hour  or  two. 

All  the  arrangements  for  the  support  and  approximation  of  the 
edges  of  the  wound  must  be  carefully  watched  lest  they  should 
become  a  cause  of  tension,  and  therefore  of  destruction  of  vitality. 
Stitches  must  be  promptly  cut,  and  strapping  removed,  almost 
Oejore  there  are  any  indications  for  such  relief. 
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Use  of  Sometimes,  but  rarely,  the  congested  area  around  a  bruised 

relievetension.  wound  requires  incisions  to  be  made  m  it,  as  is  so  frequently  tbe 

case  in  erjrsipelas  (q.v,)  for  the  eflfectual  relief  of  tension. 
Punctured  Punctured  wounds,  though  offcen  very  difficult  to  manage,  call  for 

^  "°*  ***  no  lengthy  consideration.  The  great  point  to  bear  in  mind,  and  the 

great  difficulty  to  combat,  is  to  prevent  discharges  from  being 
shut  up  in  the  depths  of  the  wound  by  a  premature  closure  of 
the  superficial  parts.    The  drainage  of  these  wounds  is  offcen  a 
very  troublesome  matter,  because  it  should  be  done  from  the 
bottom,  and  the  mistake  of  inserting  a  drainage  tube  through  the 
puncture,  so  that  the  place  of  exit  for  the  pus  is  the  highest  part 
of  the  wound,  must  be  carefully  avoided.* 
0/ certain  special  wounds, 
Dreadngof         The  particular  wounds  we  are  now  about  to  consider  have, 
woundt.'^*^^^  some  of  them,  been  before  mentioned  from  the  view-point  of  the 
arrest  of  bleeding,  so    that   this    complication  must,  for   our 
present  purpose,  be  excluded  ;  nor,  again,  shall  we  consider  those 
wounds  which  are  inflicted  in  the    course  of  major  surgical 
operations. 
SccUp  wounds. 

These  are  very  generally  bruised  wounds,  although  in  con  - 
sequence  of  the  way  in  which  the  tissues  of  the  scalp  are 
stretched  over  the  calvarium,  they  almost  always  look  like 
incised  ones,  even  if  they  be  produced  by  the  bluntest  of 
instruments  or  missiles. 
Sutures  may  It  used  to  be  laid  down  as  an  inflexible  rule  that  sutures  should 
be  ««d  in.      „^^g^  ^  p„j  i^t^  3^,p  „^„„  jg  partly  because  their  edges  so  very 

generally  fail  to  unite,  but  principally  from  the  risks  of  the 
bagging  of  pent  up  discharges  inside  the  wound  thus  closed.  It  is 
now  recognised  that  these  risks  are  better  avoided  by  proper 
drainage,  and  that  the  tissues  of  the  scalp  are  so  well  nourished 
that  not  only  in  clean  cuts,  but  also  when  the  parts  have  been 
split  upon  the  skull  by  a  blunt  instrument,  the  edges  may  yet 
unite  by  first  intention  if  they  be  accurately  brought  together, 
and  tension  be  carefully  guarded  against. 

But  drainage  from  the  bottom  is  here  an  absolute  necessity  for 
safety,  and  it  may  often  happen  (as  when  the  scalp  is  much  torn) 

*  Much  may  often  be  done,  by  attention  to  the  position  of  the  patient,  to 
aid  the  drainage  of  punctured,  and  of  other  wounds. 
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that  the  lowest  part  of  the  cut  itself  is  not  the  bottom  of  the 
cavity  of  the  wound 

In  such  a  case,  the  best  plan  is  to  make  a  puncture  big  enough 
to  admit  a  drainage  tube  through  the  scalp  tissues  at  the  lowest 
point  of  their  detachment,  so  that  the  wound  cavity  may  be 
tapped  at  its  very  bottom.  The  edges  of  the  flap  are  best 
adjusted  by  points  of  silver  suture,  but  it  is  even  more  important 
to  give  support  to  the  whole  of  the  portion  of  scalp  which  is 
detached.  This  may  be  done  by  pads  of  lint  or  of  absorbent 
cotton  wool,  or  sometimes  a  flat  sponge  will  be  found  to  give 
just  the  firm  elastic  kind  of  pressure  required. 

These   wounds   must  always  be  watched   carefully,  and  the  Dangers  of 
whole  head  should  be  examined  for  that  kind  of  »dema  which  J^gJjJew.'*  ^' 
is  known  as  "bogginess,"  daily.    The  sutures  must  be  taken  out, 
and  the  adhesions  broken  down   if  there  be   any  pus  which  is 
not  drained  away  below.     Generally  the  thermometer  will  gi?e 
an  early  warning  of  collecting  matter. 

With  regard  to  the  dressings,  no  wounds  are  better  fitted  for  Actual  dram- 
the  antiseptic  method,  either  with  the  gauze  or  salicylic  wool,  ^^  ^^' 
or  both.  If  the  plan  is  to  succeed  thoroughly,  the  head  must 
be  shaved  for  some  distance  around  the  wound.  For  ordinary 
dressings^  of  which  carbolic  oil  or  simple  water  dressing  are 
probably  the  best,  it  will  only  be  requisite  to  shave  or  clip  the 
hair  in  the  neighbourhood. 

If  sloughing  take  place  (which  is  rare),  poultices  will  generally  Sloughing, 
be  the  best  dressing,  but  irrigation  is  sometimes  to  be  preferred. 
The  poultices  are  often  made  with  charcoal. 

A  superficial  necrosis  of  the  skull  often  occurs  in  connection  Or  neorosii. 
with  scalp  wounds.  The  bone  may  separate  as  a  scale  of 
sequestrum,  but  more  commonly  the  dead  white  patch  of  bare 
bone  which  is  at  first  exposed,  becomes  more  and  more  encroached 
upon  by  granulations,  and  is  eaten  up,  so  to  speak,  by  them, 
almost  insensibly. 

Cuts  of  the  ear.    The  special  point  about  these  wounds  is  that  Cuts  of  the 
the  vitality  of  these  parts  is  very  good,  so  that  torn  pieces,  how-  ®"' 
ever  nearly  detached,  should  almost  always  be  replaced.    Every 
care   should  be  taken   to   prevent  future  deformity.      K  the 
cartilage  be  torn,  sutures  should  not  be  passed  through  it  .and 
the  skin  together,  but  cartilage  must  be  sewn  to  cartilage,  and 
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Cat  throat. 


The  especial 
dangers  of. 


Injury  to  the 
air  passages. 


Risks  of 
asphyxia ; 
how  guarded 
against 


skin  to  skin.      The  whole  organ  must  be  kept  warm  by  cotton 
wooL 

Cut  throat.  This  may  be  among  the  most  serious  of  all 
wounds,  even  to  being  immediately  fatal,  or  may  be  absolutely 
triviaL    It  is  almost  always  suicidal  or  homicidal. 

Apart  from  the  question  of  hsBmoiThage,  the  especial  dangers 
of  these  wounds  are,  primarily,  the  possible  injury  to  the  air  or 
food  passage,  or  both  ;  and,  secondly,  the  danger  of  pus  tracldng 
down  within  the  compartments  of  the  cervical  fascia,  involving 
the  pericardium  or  pleura,  or  leading  to  septic  poisoning. 

In  self-inflicted  wounds,  fortunately,  owing  to  an  apparently 
innate  tendency  of  the  suicide  to  attack  his  ''  pomum  Adami "  in 
preference  to  any  more  vital  part,  the  respiratory  tract  escapes 
more  often  than  might  have  been  expected.  When  it  is  injured, 
the  knife  or  razor  almost  always  divides  the  thyrohyoid  membrane, 
so  that  the  rima  glottidis  is  exposed,  while  the  epiglottis  is 
frequently  cut  away  from  its  attachments.  The  cartilages  of  the 
larynx  themselves  will  resist  almost  any  cutting,  and  from 
anatomical  reasons  it  follows  that  any  division  of  the  tracheal 
tube,  or  of  the  crico-thyroid  membrane,  is  accompanied  by  such 
injury  to  the  great  vessels  that  the  bleeding  quickly  causes  death. 
In  most  cases,  therefore,  the  larynx  is  more  often  exposed  than 
entered,  when  the  pharynx  is  laid  open,  but  sometimes  a  down- 
ward direction  of  the  cut  exposes  the  top  of  the  larynx  alone, 
while  in  others  the  sesophagus  may  be  laid  open  behind  the 
opened  lar3mx.  In  all  these  cases  the  proper  performance  of 
breathing  and  swallowing  will  be  greatly  interfered  with. 

If,  on  examination  of  the  wound,  there  seems  to  be  general 
laying  open  of  the  pharynx  and  larynx,  and  the  chink  of  the 
glottis  be  freely  exposed,  eedema  of  the  latter  is  practically  certain 
to  come  on,  and  its  effects  had  better  be  anticipated  and  com- 
batted  by  inserting  a  full-sized  laryngotomy  tube  through  the 
crico-thyroid  space,  carrying  out  all  the  precautions  of  steam 
inhalation,  etc.,  which  will  be  described  under  the  head  of  the 
operation  of  tracheotomy.  If,  however,  the  exposure  of  the 
glottis  be  slight,  the  membrane  being  rather  ''  nicked ''  than 
divided,  the  patient  should  be  anxiously  watched,  the  steam  inha- 
lation and  the  instruments  for  tracheotomy  being  ready  at  hand, 
so  that  they  can  be  used  at  once  if  sudden  dyspnoea  occurs. 
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When  the  pharynx  is  wounded,  food,  when  swallowed,  may  4*^™^^?^ 
escape  by  the  wound,  and  may  also  set  up  irritation  of  the  laiyux. 
Both  these  complications  are  very  hurtful,  so  that  it  becomes 
necessary  to  get  the  food  past  the  wound  in  the  sesophagus.    For 
this  purpose  a  very  soft  stomach  pump  tube  may  be  sometimes 
successfully  introduced  by  the  month,  and  the  pump,  or  a  length  ^  stomach 
of  tubing  fitted  with  a  funnel,  employed.     ( Vide  use  of  stomach  pomp, 
pump). 

But  a  better  plan  is  to  pass  a  large  soft  catheter  into  the  By  catheter 
pharynx  through  the  nose.     Introduced  in  this  way,  the  tube  \^^      ^ 
will  lie  at  the  back  of  the  food  passage  and  little  or  no  spasm  will 
be  set  up  by  its  insertion.   The  catheter  should  then  be  connected 
with  a  tube  and  funnel,  and  in  this  way  liquid  food  may  safely, 
and  indeed  easily,  be  given. 

The  prognosis  in  the  cases  of  bad  cut  throat  which  we  have  Prognoeb  in 
been  considering,  is  always  unfavourable,  for,  apart  from  the  injury  ^^  ^* 
itself,  there  is,  very  generally,  a  complete  absence  of  any  desire 
to  get  well.    Nevertheless  cases  apparently  hopeless  do  sometimes 
recover. 

Whether  the  air  or  food  passages  be  wounded  or  no,  the  podtion  of 
position  of  the  head  is  important — it  should  always  be  kept  bent  ^^^ 
downwards,  so  that  the  edges  of  the  wound  may  come  together. 
Two  or  three  patterns  of  bandages  have  been  devised  for  this 
purpose.  We  believe  that  no  restraint  is  ever  required,  and  that 
patients  will  alwajrs  naturally,  and  of  tliemselves,  keep  their 
heads  forward,  to  avoid  opening  the  wound,  unless  delirium  be 
present,  in  which  case  any  form  of  bandage  would  almost 
certainly  fail. 

RUk  of  burrowing  of  pus.    It  is  laid  down  as  a  rule  of  surgery  Burrowing  of 
that  sutures  are  not  to  be  put  into  the  neck,  and  that  the  wound  P^^||^  ^^ 
must  be  left  open,  save  in  so  far  as  it  is  closed  by  the  portion  of  the  The  depths  of 
head,  and  that  it  must,  therefore,  heal  by  granulation.    Certainly  ^^^^^^^ 
this  rule  should  be  made  absolute  for  its  central  parts,  and 
wherever  the  wound  is  deep,  but  there  is  no  objection  to  drawing 
the  sides  of  a  su))erficial  wound  together  with  a  few  points  oi 
suture.      The  reason   why  stitches  are  forbidden,  is  the  great 
tendency  of  the  discharges  to  burrow,  especially  if  they  are  in 
tlie  least  pent  up)  down   towards  the  root  of  the  neck.      To 
uard  against  this,  a  most  careful  watch  must  be  kept,  and  the 
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1.  Simple 
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probing. 


wound  scrupulously  syriuged  out  with  weak  carbolic  acid  or  some 
other  antiseptic  lotion. 

The  Listerian  dressing  is  difficult  here  to  apply,  and  the  best  local 
application  is  lint,  soaked  in  weak  carbolic  lotion  or  in  carbolized 
oil,  or  boracic  lint,  or  simple  water  dressing.  Whether  septic 
absorption  occurs  or  no,  a  low  form  of  pneumonia  is  yery 
apt  to  develop,  and  is  very  often  fatal.  A  stimulant  treatment 
generally,  with  alcohol,  will  be,  as  a  rule,  required,  and  in  suicidal 
cases  a  careful  watch  must  be  kept  upon  the  patient. 

Wounds  into  joint  cavities.  With  the  exception  of  the  smallest 
joints,  and  sometimes  even  in  them,  any  accident  in  which  the 
interior  of  a  joint  is  exposed  is  a  very  serious  occurrence,  and 
even  when  the  injury  at  the  outset  may  seem  to  be  only  the  most 
trivial  cut,  it  may  well  happen  that  in  the  end  there  will  result 
a  destruction  of  the  joint,  or  a  loss  of  the  limb,  or  it  may  be  of 
the  life. 

Wounds  into  joints  may  be  divided  practically  into  two  classes. 
Under  the  first  heading  fall  those  cases  in  which  the  wound  is  a 
small  one,  or  the  injury  in  itself  unimportant,  only  being  serious 
because  a  joint  is  entered.  In  the  second  class  come  all  the  cases 
of  wounds  with  disorganization  of  the  joint  structures,  laceration 
of  the  capsule,  free  exposure  of  the  cavity,  rupture  of  the 
ligaments,  etc. 

Simple  wounds  of  joints,  i,e,,  where  the  joint  is  just  opened, 
and  no  more,  by  an  incised  wound.  The  first  and  a  very  im- 
portant point  to  bear  in  mind  with  regard  to  these  injuries  is 
that  in  cases  where  there  is  any  doubt  as  to  whether  the  joint 
has  really  been  opened,  under  no  circumstances  should  any 
attempt  be  made  to  decide  the  question  by  probing,  or  in  an}^ 
other  way.  More  mischief  has  often  been  done  by  an  unnecessary 
use  of  a  probe  than  by  the  instrument  which  inflicted  the  wound 
in  the  first  place,  and  most  surgeons  will  be  able  to  call  to 
mind  cases  in  which  a  wound  which  had  just  missed  the  joint 
capsule,  has  been  made  to  communicate  with  its  interior  by  a 
meddlesome  probing.  The  only  safe  rule  to  follow  is  that  in 
cases  of  doubt  the  joint  must  be  supposed  to  have  been  opened, 
and  be  treated  accordingly. 

If  the  wound  be  just  a  simple  puncture,  in  which  the  fact  of 
the  joint  being  opened  has  been  proved  by  the  escape  of  a  few 
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drops  of  synovia,  the  limb  should  immediately  be  put  on  a  splint, 
and  if  the  knee  or  ankle,  it  should  be  swung  from  a  cradle.  An 
ice  bag  should  be  put  over  the  joint  and  the  wound  simply 
allowed  to  close  of  itself,  or  it  may  be  covered  with  some 
collodion,  or  a  pad  of  gauze  or  lint 

If,  however,  the  wound  has  more  distinctly  opened  the  joint,  a 
decision  will  have  to  be  made  between  treating  it  on  the  general 
principles  of  cleanly  surgery,  or  on  the  Listerian  plan.  If  the 
latter  course  be  decided  on,  the  same  details  will  have  to  be 
carried  out,  as  will  be  directly  described  in  the  case  of  dis- 
organising wounds,  and  in  any  case  the  limb  will  hdve  to  be  most 
carefully  splinted,  and  the  joint  fixed  in  the  position  of  most 
complete  rest ;  which  will  be  in  almost  all  cases,  one  of  slight  flexion . 

If  the  more  general  plan  of  dressing  be  carried  out,  the  edges 
of  the  wound  should  be  gently  drawn  together,  if  necessary,  with 
strapping  or  sutures,  a  small  drain  inserted  into  the  wound,  and 
water  dressing  or  carbolized  lint  placed  over  all,  while  an  ice  bag 
should  be  kept  constantly  applied.  If  the  joint  should  get  hot  or 
fiill,  leeches  (say  six  for  an  adult  knee)  will  often  prove  of  great 
service,  and  the  patient  must  be  kept  rigidly  on  a  low  diet. 

Treated  in  this  way  with  good  hygienic  surroundings  or  in 
country  air,  especially  if  the  patient  be  a  good  subject  for 
recovery  firom  injury,  wounds  which  have  communicated  with  a 
joint  will  often  heal  up  straight  away,  and  no  serious  synovitis 
be  developed. 

Still,  it  is  the  opinion  of  most  surgeons  at  the  present  time 
that  the  majority  of  wounds  of  joints,  except  the  smallest 
punctures,  are  most  safely  treated  on  the  Listerian  plan,  but 
even  if  we  allow  that  cases  occur  which  may  fairly  be  considered 
to  belong  to  a  debatable  class,  there  is  no  question  but  that  all  2.  Where  the 
those  in  which  the  joint  can  in  any  sense  be  said  to  be  exposed  or  expoeed,  etc^ 
to  have  its  investing  or  lining  structures  seriously  injured,  should 
be  treated  with  strict  antiseptic  precautions.  The  joint  must  be 
thoroughly  syringed  out  with  strong  carbolic  lotion,  or  chloride  of 
zinc ;  provision  must  be  made  for  the  thorough  drainage  of  the 
joint  cavity,  if  necessary,  by  counter  puncture  or  incision.  In 
fact,  all  the  details  of  the  dressing  described  in  Chap.  xvi.  must 
be  observed,  while,  of  course,  splinting  and  swinging  are  as 
necessary  now  as  ever. 
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If  the  antiseptic  precautions  fail  of  their  object  (as  they  will 
sometimes),  or  if  they  have  not  been  adopted,  acute  s3moyitis 
will  surely  follow.  This  is  almost  certain  to  run  on  to  suppu- 
ration, and  this  practically  means,  at  the  best,  anchylosis ;  while 
very  possibly  a  subsequent  excision  or  amputation  may  become 
necessary. 

But  we  must  not  here  discuss  the  surgery  of  traumatic 
arthritis,  and  probably  enough  has  been  said  to  impress  upon 
the  reader  the  extreme  importance  of  all  wounds,  which  even  by 
the  smallest  aperture  communicate  with  a  joint. 

Wounds  of  tendons* 

Tendons,  especially  those  of  the  muscles  of  the  hand  or 
foot,  are  frequently  divided  in  wounds  of  the  extremities,  and 
the  manner  in  which  they  will  re-unite  will  depend  greatly  upon 
their  immediate  treatment. 

The  limb  must  be  placed  at  once  upon  a  splint  so  as  to  relax 
the  injured  muscle  or  muscles.  The  cut  ends  of  the  tendons 
should  then  be  drawn  out  of  their  sheathes  and  stitched  together, 
by  three  or  four  ccttgut  sutures  passed  through  the  tendinous  sub- 
stance ;  their  ends  may  then  be  cut  short.  In  most  cases  the  catgut 
will  hold  long  enough  to  effect  union,  and  will  then  be  absorbed, 
but  if  there  seems  to  be  much  dragging  on  the  stitches,  silk  or 
wire  should  be  used  instead.  In  this  case  the  ends  of  the 
sutures  must  be  left  hanging  out  of  the  wound,  so  that  until  they 
come  away,  the  wound  will  be  kept  open,  and  there  will  be  greater 
risk  of  septic  absorption,  and  diffuse  inflammation  along  the 
sheath  of  the  tendon,  l^he  advantages  of  animal  sutures  are 
therefore  very  great. 

The  tendon  having  been  joined,  the  sheath  should  then,  if 
possible,  be  closed  with  a  few  points  of  the  finest  catgut  suture, 
and  the  rest  of  the  wound  adjusted  and  drained  in  the  usual 
fashion. 

Inasmuch  as  the  great  risk  attending  these  wounds  is  the 
diffuse  inflammation  which  is  apt  to  attack  the  sheaths  of 
tendons,  and  which  is  almost  always  of  an  erysipelatous,  that  is 
of  a  septic,  nature,  it  will  be  seen  at  once  that  the  Listerian 
dressing  has  here  great  advantages,  and  should  be  adopted  when- 
ever it  is  possible.  But  with  attention  to  drainage  and  with 
perfect  rest  on  a  proper  splint,  these  cases  will  often  do  very  well 
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with  simple  water,  or  oily,  or  dry  absorbent  dressings.  Even  if 
it  is  impossible  to  get  the  ends  of  the  tendon  quite  together,  they 
will  probably  join  eventually  by  the  formation  of  an  intervening 
band  of  firm  fibrous  tissue,  provided  no  acute  inflammation 
disturbs  the  healing  process. 

Wounds  of  nerves.  All  that  has  just  been  written  with  regard  Wounds  of 
to  divided  tendons  will  stand  for  similar  injuries  to  nerve  trunks.  ^^^^^* 
They  must  be  searched  for,  joined,  and  the  wound  dressed  in 
just  the  same  way.  There  need  be  no  hesitation  in  passing 
the  sutures  through  the  nerve  trunk,  but  gentle  handling,  and 
the  finest  catgut  sutures  are  required,  and  in  these  cases  catgut 
is  always  sufficiently  strong. 

The  sheath  of  the  nerve  does  not  usually  call  for  separate 
suturing,  but  great  care  must  be  taken  to  see  that  the  cut  ends  of 
the  nerve  tubes  come  into  contact,  or  at  any  rate  are  brought 
face  to  face,  without  overlapping.  If  this  be  done  soon  after  the  imporUnoe  < 
injury,  repair  of  structure  and  function  will  almost  certainly  take  ^y  ^"^^on. 
place,  for  nervous  tissue  resists  the  effects  of  injury  almost  better 
than  any  other.  Even  if  an  interval  of  half  an  inch  were  to 
exist  between  the  divided  ends,  they  might  eventually  come 
together  if  no  barrier  lay  between ;  and  it  is  well  known  now 
how  nerve  trunks  will  recover  their  functional  activity  when 
re-united,  even  when  the  ends  have  been  lying  apart  for  weeks 
or  months.^  The  great  enemy  to  repair  is,  as  Mr.  Page  has 
pointed  out,t  suppuration.  K  this  can  be  avoided  the  case  will 
very  probably  do  well. 

*  See  on  the  subject*  "Mr.  Fftge,  On  the  Immediate  Satore  of  Divided 
Nerves,*'  "British  Medical  Jonrnal,"  Vol  IL,  ISSO,  p.  847,  and  Vol  L,  ISSl, 
p.  717  ;  and  B£r.  Savory,  "  Lancet,"  VoL  II.,  1S6S,  p.  142,  for  a  case  in  which 
function  was  restored  after  excision  of  the  mnscnlo  spiraL 

t  Loc.  dt. 
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CHAPTER  XIX. 


Of  Gunshot  Wounds  and  Bruises. 

Gunshot  Gunshot  Wounds,    These  were,  at  cue  time,  supposed  to  form 

wounds.  ^  ^jjjgg  Qf  injuries  differing  in  their  pathology  from  all  other 

wounds,  and  requiring  different  treatment.  They  were  taken  to 
be  essentially  poisoned  wounds,  and  the  main  idea  in  their 
dressing  was  to  encourage  local  inflammatory  action,  and  to  delay 
union,  until  by  profuse  suppuration  the  poison  (generally  supposed 
to  be  due  to  the  gunpowder),  had  been  completely  eliminated. 

This  notion  naturally  led  to  a  very  barbarous  system  of 
dressing,  and  it  was  not  until  it  was  recognised  that  these  are 
essentially  and  t3rpically  bruised  wounds,  that  more  rational  plans 
were  adopted. 

Only  the  more  simple  cases  of  this  class  of  injury,  or  those  in 
which  some  immediate  treatment  is  called  for,  can  here  be  con- 
sidered as  belonging  to  minor  surgery  ;  and  with  this  limitation 
it  will  be  found  that  their  surgical  dressing  will  not  practically 
differ  much  from  that  of  all  other  contused  wounds. 

The  haemorrhage  is  generally  slight,  but  whether  slight  or 

severe  must  be  arrested  on  general  principles. 

Extraction  of       The  next  point  to  consider  is  whether  the  bullet,  or  whatever 

the  bullet       may  be  the  missile  employed,  is  still  in  the  wound  ;  and  if  so, 

whether  an  attempt  should  at  once  be  made  to  extract  it.    To 

decide  this  point  an  exploration  should  be  made,  if  possible,  with 

the  finger ;  and  speaking  generally,  if  by  this  means  a  foreign 

body  be  felt,  it  can  without  difficulty  be  extracted,  with  a  pair  of 

Forcepe  for      ordinary  dre&sing  forceps,  or  with  ones  especially  made  for  the 

^J^JJ^*^    ®  purpose,  as  shown  in  Figs.  118  or  119,  or  with  Coxeter's  bullet 


Fig.  llS.^BuUet  Extracting  Forceps. 
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Fig.  119. — Luer's  Forceps. 
extractor  (Fig.  120).    Search  should  also  be  made  for  any  piece 


Fig.  120.— CcQseter' 8  BuUet  Extractor. 

of  wadding,  cloth,  etc.,  which  may  have  been  carried  in  with  the 
missile.    If  nothing  can  be  felt  with  the  finger,  then  a  further  Probimr  for 
examination  must  be  made  with  a  silver  probe,  or  one  tipped  ^^  ^^«^ 
with  porcelain  (Nelaton's),  Fig.  121,  by  which  the  bullet  may  be 


Fig.  121,— Nelaton's  Probe. 

detected,  as  in  the  case  of  Garibaldi,  by  the  mark  of  the  lead  on 
the  porcelain.^  In  making  this  examination  the  patient  must 
always  be  placed  accurately  in  the  same  position  as  when  the 
wound  was  received,  a  precaution  which  is  often  overlooked. 

Unless  the  probe  detects  the  bullet  to  be  in  a  place  whence  it 
can  easily  be  extracted,  the  responsibility  of  attempting  to 
recover  it,  or  of  deciding  to  leave  it  alone,  should  not  be  left  to 
the  dresser  or  junior  surgeon,  nor  indeed  should  the  patient  be 
subjected  by  them  to  a  prolonged,  or  deep  probing. 

Sometimes  a  bullet  will  travel  a  considerable  distance  from  the 
original  wound,  and  may  be  found  still  lying  immediately  beneath 
the  skin.  Thus  a  pistol  bullet  may  run  almost  all  round  the 
skull  beneath  the  scalp ;  or  round  the  thorax  in  the  course  of 
the  ribs.  In  such  a  case  a  small  incision  will  allow  of  its  escape ; 
the  track  of  the  ball  however  will  almost  certainly  form  a  suppu- 
rating sinus. 

*  Sayre^s  V6itebr»ted  probe  b  recommended  for  thii  purpoee^  bat  we  hftve 
never  f oond  it  %t  all  MryiceabU. 
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Whether  the  bullet  has  passed  out  of  the  body,  or  has  been 
removed,  or  has  been  left,  it  is  vain  to  hope  that  the  wound  it 
has  caused  will  ever  unite  by  first  intention.  After  a  period  of 
inaction,  inflammation,  with  suppuration  and  more  or  less 
sloughing,  will  take  place,  as  in  all  bruised  wounds,  and  this  will 
be  succeeded  by  repair  by  granulation. 

The  dressing  should  therefore  be  light,  and  great  care  must  be 
taken  to  keep  the  wound  clean  in  every  possible  way.  Sometimes 
poultices  will  be  found  to  hasten  the  separation  of  the  sloughs, 
but  as  a  rule  carbolic  acid  lotions  and  carbolized  oil  dressings  will 
be  the  best  to  use. 

Bruises,  Whenever  capillaries  or  veins  are  ruptured  in  or 
beneath  the. skin,  some  variety  of  bruise  is  produced.  Under 
this  head  fall  two  chief  kinds  of  injuries.  In  the  first  there  is  a 
general  infiltration  of  the  tissues ;  in  the  second  there  is  a  bag 
of  blood,  and,  speaking  generally,  in  the  one  the  capillaries,  and 
in  the  other,  a  vein  of  some  size,  has  been  ruptured.  In  either 
case  the  great  point  to  keep  in  mind  is,  that  the  effused  blood 
should  be  left  alone,  except  under  one  or  two  quite  exceptional 
conditions. 

For  the  common  bruise,  or  infiltration  of  blood,  in  the  vast 
majority  of  cases,  no  special  treatment  is  required.  It  is  very 
doubtful  if  any  external  application  can  appreciably  affect  the  re- 
absorption  of  the  effusion,  or  the  course  of  the  discolouration,  but 
it  ia  probable  that  local  cold  and  astringent  dressings  may  be 
useful,  if  applied  early,  in  limiting  the  extent  of  the  primary 
escape  of  blood.  For  this  purpose  diluted  tinctures  are  often  used, 
especially  tincture  of  arnica,  or  evaporating  lotions. 

The  astringent  action  of  strong  Liq.  Plumbi  Subacet.  is  also 
very  effective,  and  the  actions  of  cold  and  astringents  may  be 
combined. 

A  still  better  line  of  treatment  is  that  by  firm,  even,  compres- 
sion, but  only  when  it  can  be  applied  in  time  to  prevent  the 
infiltration  of  the  tissues  taking  placa  A  wet  bandage,  smoothly 
applied,  or  a  Martin's  india-rubber  roller  may  in  such  cases 
absolutely  prevent  the  development  of  an  ecchymosis. 

This  moderate  pressure  can  never  be  hurtful,  but  it  must  be  re- 
membered that  the  vitality  is  lowered  in  all  bruised  tissues, 
so  that  all  tight  constriction,  or  unyielding  compression,  as  that  of 
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a  circular  piece  of  strapping,  or  the  corner  of  a  splint,  must  be 
avoided*  lest  an  ulcer,  which  would  certainly  be  slow  to  heal, 
should  be  caused. 

Severe  bruises  will  often  be  associated  with  great  swelling  and  l^«l»®f  ^^ 
tension  of  the  parts.  This  must  be  met  by  position  and 
bandaging  ;  only  in  the  most  extreme  cases,  when  the  vitality  of 
the  surrounding  area  of  skin  is  seriously  threatened,  should 
the  surgeon  be  tempted  to  relieve  this  tension  by  operative 
measures.  The  conditions  here  are  just  the  reverse  of  those  pre- 
sent in  inflammation,  and  an  extraordinary  degree  of  stretching 
will  be  now  borne  by  the  tissues  without  their  giving  way  or 
sloughing.  If  it  becomes  absolutely  necessary  to  incise  an  Inciaion  of. 
ecchymosed  area,  small  and  numerous  punctures  should  be  made, 
and  Listerian  precautions  may  be  wisely  adopted.  But  it  is,  we 
repeat,  generally  bad  surgery  thus  to  interfere  with  the  natural 
process  of  re-absorption. 

Wl)en  a  fairly  large  vein  is  ruptured  beneath  the  skin,  a  Haematoma. 
hcematoma,  or  bag  of  blood,  is  the  result,  and  much  of  what  has 
just  been  said  will  apply  accurately  to  its  management.  The 
fluctuating  swellings  thus  caused  are  sometimes  very  large.  Thus 
the  rupture  of  the  saphoena  vein  may  cause  an  efi'usion  which 
will  give  a  wave  of  fluctuation  from  the  knee  to  the  crest  of  the 
ilium,  and,  generally  speaking,  the  blood  thus  poured  out  does 
not  coagulate  in  the  same  way  as  if  it  had  escaped  from  the 
body.  Nothing  but  tension  so  extreme  that  the  vitality  of  the 
parts  is  seriously  threatened  ;  or  the  occurence  of  suppurative 
inflammation  within  the  cavity  (which  is  rare),  should  induce  the 
surgeon  to  open  these  bags  of  blood.  Kest,  position,  local  cold,  and 
especially,  carefully  regulated  pressure,  as  with  india-rubber  or 
other  bandages,  will  in  almost  all  cases  effect  their  re-absorption. 
They  do,  however,  sometimes  suppurate,  and  sometimes  they 
remain  with  the  blood  unabsorbed  for  an  indefinite  time.  In 
the  first  case,  the  tumour  must  be  opened  and  drained  like 
any  other  abscess ;  in  the  second,  when  patience  has  fairly 
been  exhausted,  and  it  is  plain  that  absorption  is  not  going 
to  take  place,  the  fluid  must  be  removed.     Sometimes,  as- 

*  We  often  lee  the  effect  of  pressure  in  limiting  ecohymosis,  in  cases  of 
sprained  ankle,  when  in  taking  off  the  boot,  the  discolonration  is  foond  to 
be  sharply  limited  to  the  leTel  where  the  ankle  is  encircled  by  it. 
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piratioD,  or  the  use  of  a  small  trocar  and  canula  will  be 
sufficient  to  empty  the  sac,  but  in  most  cases  it  will  have  to 
be  laid  more  freely  open^  and  the  contents  turned  out ;  the 
operation  should  be  performed  on  the  Listerian  plan,  and  the 
cavity  thoroughly  drained,  while  there  should  always  be  pressure 
put  upon  its  walls  to  prevent  a  fresh  filling  up. 

Lastly,  as  in  the  case  of  a  diffused  ecchymosis,  sometimes, 
but  very  rarely,  the  tension  on  the  tissues  bounding  a 
hsematoma  may  be  so  great  that  it  must  be  relieved  by  in- 
cision. This  procedure  should  be  delayed  as  long  as  possible, 
but  if  it  must  be  done  it  should  be  with  the  strictest  antiseptic 
precautions. 
Special  bruises.  First  among  these  may  be  mentioned 
H^toma  of  l^«™atoma  of  the  scalp,  generally  occurring  in  newly  bom 
the  scalp.  infants,  as  one  of  the  accidents  of  labour,  but  also  as  a  com- 
plication of  fractures  and  other  injuries  to  the  head.  Unless 
actual  death  of  the  skull  bone  takes  place,  we  believe  that  the 
blood  is,  in  these  cases,  invariably  re-absorbed,  and  that  incision  is 
always  wrong.  The  peculiarly  deceptive  feeling  as  of  a  depressed 
firacture  has  already  been  alluded  to. 

Sub-conjunctival  ecchymosis  is  sometimes  of  importance  as  a 
diagnostic  sign  in  suspected  fracture  of  the  anterior  fossa  of  the 
base  of  the  skull,  but  it  commonly  occurs  almost  spontaneously,  as 
during  a  paroxysm  of  whooping  cough.  It  should  always  be  left 
alone,  as  it  is  never  in  itself  a  matter  of  importance,  and  is 
generally  soon  absorbed. 

So,  too,  with  the  ordinary  "  black  eye,"  no  application  will 
effect  the  rainbow-like  hues  of  the  discolouration,  or  make  them 
disappear  quicker  than  in  their  own  good  time. 

Hsematocele  should  also  be  mentioned  as  being  a  form  of  bruise 
or  extravasation  of  blood,  though  in  this  case  the  blood  is  poured 
into  a  natural  cavity.  Whether  it  occurs  spontaneously  or  in 
consequence  of  a  blow,  its  treatment  does  not  differ  from  that 
of  other  hsematomata.  Elevation  of  the  scrotum,  cold,  and  care- 
fully managed  compression  (see  strapping  the  testicle  p.  117)  will 
powerfully  aid  the  absorption  of  the  effused  blood,  and  if  these 
measures  should  fail,  the  cavity  of  the  tunica  vaginalis  must  be 
opened.  If  there  be  reason  to  believe  that  its  contents  are 
chiefly  fluids  a  hydrocele  trocar  may  be  used,  (see  treatment  of 
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hydrocele)  but  if  the  clotted  blood  cannot  thus  be  removed  the 
cavity  must  be  laid  open  and  allowed  to  granulate  up.* 

Frostbite.  A  few  cases  of  this  injury  occur  in  this  country  Froat-bite. 
whenever  it  is  visited  by  severe  weather,  generally  in  ilUfed,  ill- 
clad  people,  whose  circulation  is  enfeebled  by  privation  or  organic 
disease,  and  although  it  is  in  no  sense  a  bruise  it  may  here  be 
shortly  considered.  The  main  point  to  recollect  about  this  form 
of  gangrene  is,  that  the  tissue  dies,  not  when  it  is  frozen,  but 
when  it  thaws,  in  consequence  of  the  intense  capillary  congestion 
then  set  up.  In  countries  where  the  accident  is  common  this  is 
well  known,  and  when  any  part,  as  the  nose  or  tip  of  the  ear, 
becomes  dead  white  and  loses  its  sensibility,  the  custom  is  to  rub 
it  for  a  long  time,  but  not  too  vigorously,  with  handfuls  of  snow. 
Following  the  same  principle,  great  care  must  be  taken  not  to 
thaw  the  frozen  part  too  quickly.  The  patient  should  be  kept 
in  a  cold  room,  and  bathed  first  with  cold  water,  and  then  gently 
rubbed  with  the  hand  till  circulation  begins  to  be  Testored,  when 
there  will  be  much  throbbing  and  feeling  of  heat,  and  the  extent 
of  the  mischief  will  be  disclosed.  At  no  time  must  heat  be  applied, 
but  the  part  should  be  wrapped  up  in  cotton  wool 

Sometimes  a  frostbite  is  produced  by  the  prolonged  application  Frostbite 
of  the  ether  spray,  especially  if  the  parts  frozen  are  already  in  a  '~™  ®^^®'" 
^4tate  of  inflammation,  and  even  an  ice  bag,  if  left  on  for  too  long, 
may  produce  sloughing.     Thus  we  have  known  such  a  bag,  left  Sloughing 
on  a  hernia  for  a  night,  produce  extensive  destruction  by  the  ^^  ««-o*fii«- 
morning. 
— ^^_^_-^— — ^_^^_^^^^_^^.^^^— ^■^— — . —  -* 

*  This  proceeding  is  however  an  operation  belonging  rather  to  the  major 
ones  of  surgery.  In  other  cases  it  happens  that  a  condition  resembling  chronic 
hydrocele  developes  after  the  tapping  of  a  hsematocele,  and  the  aocamnlation 
of  the  thin  serous  fluid  may  be  successfully  treated  by  measures  similar  to 
those  adopted  for  the  radical  cure  of  that  condition,    (^.v.) 
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Of  Olcers,  Every  surface  wound  which  is  granulating  is,  in  a 
sense,  an  ulcer,  and  what  we  have  previously  stated  as  to  the 
dressing  of  wounds  when  the  granulation  process  has  once 
started,  will  stand  equally  for  that  of  any  healing  ulcer,  however 
produced. 

It  is  difficult  to  prevent  a  healthy  sore  from  closing  over 
rapidly,  and  almost  any  cleanly  form  of  dressing  will  serve  well 
enough  ;  still  discretion  may  be  exercised. 

Simple  cerate,  or  zinc  ointment,  will  generally  be  best  for  small 
surfaces  ;  lint  soaked  in  carbolized  oil,  or  in  carbolic  acid,  or  in 
some  other  lotion  for  large  ones.  Sometimes  under  the  oil  the 
granulations  will  get  large  and  flabby,  and  an  astringent  dressing 
as  of  zinc  sulphate,  or  silver  nitrate  is  called  for.  Sometimes  the 
edges  require  to  be  touched  with  caustic,  or  with  a  crystal  of 
sulphate  of  copper  (bluestone)  and  so  on. 

The  dressing  of  healthy  ulcers,  then,  presents  little  difficulty  or 
occasion  for  remark.  On  the  other  hand  the  difficulty  of  getting 
an  unhealthy  sore  to  change  its  character  and  take  on  healing 
action  is  often  very  great  indeed,  and  some  of  the  ways  of 
attempting  this  we  must  shortly  discuss. 

It  would  plainly  be  useless  to  try  to  describe  all  the  kinds  of 
unhealthy  ulcers  which  may  be  formed  in  the  various  parts  of 
the  body,  nor  need  we  adopt  any  especial  plan  for  their  classiGca- 
tion.  The  various  plans  of  dressings  which  may  be  resorted  to 
will  be  sufficiently  described  if  we  take  two  great  examples  of 
ulceration  for  our  consideration,  namely  ulcerated  legs,  and 
syphilitic  sores. 

Ulcers  of  the  legs. 

These  are  the  bane  of  all  out-patient  rooms,  where  those  who 
suffer  from  them  form  at  once  the  most  numerous  and  the  most 
unsatisfactory  class  of  patients  to  treat.     With  the  exception  of 
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those  which  depend  on  some  specific  taint,  or  which  are  the  direct 
result  of  injury,  it  may  be  said  that  they  are  all  the  result  of  an 
imperfect  return  of  the  blood  from  the  extremities,  either  due  to 
varicosity  of  the  veins,  to  simple  malnutrition  of  the  tissues,  to 
feebleness  of  the  general  circulation,  or  all  of  these  circumstances 
combined 

The  treatment  must  therefore  be  directed  in  the  first  place  Treatment  <>! 
towards    this  condition  of   venous  stagnation,   and,  secondly,  Sj^l®^,^ 
towards  the  improvement  of  the  surface  of  the  sore. 

Nothing  so  well  fulfils  the  first  indication,  as  complete  rest  in  By  rest  in  bed. 
bed,  with  the  limb  somewhat  raised,  and  iu  the  large  majority  of 
cases  this  treatment  alone  would  be  sufficient  to  effect  a  rapid  ' 
healing,  if  only  it  were  possible  to  carry  it  out.  But  too  often 
for  these  patients,  lying  in  bed  would  spell  "  starvation,''  and  so 
other  means  must  be  resorted  to,  and  the  chief  of  these  are,  even 
bandaging,  elastic  stockings,  Martin's  rubber  bandage,  and 
strapping. 

Much  may  be  done  to  prevent  the  stasis  of  blood  and  sedema  By  imndaging. 
by  means  of  a  firm  even  roller  applied  to  the  leg,  as  in  Fig.  46a. 
The  bandage  should  include  the  foot,  but  not  the  heel,  and 
should  be  put  on  every  morning  before  the  limb  is  allowed  to 
hang  down,  and  if  the  material  possess  some  elasticity,  as  in  the 
woven  or  elastic  felt  kinds,  so  much  the  better. 

For  obvious  reasons  it  is  hardly  possible  to  apply  elastic  gy  elastie 
stockings  to  legs  in  which  the  ulcers  are  large  or  discharging  at  rtockingi. 
all  freely ;  but  if  this  be  not  the  case,  a  properly  fitting  stocking 
often  gives  an  immense  relief  from  pain,  and  may  prove  a  direct 
means  of  cure.    The  objections  inherent  to  their  use  mentioned 
before  apply  equally  in  these  cases. 

Probably  few  improvements  in  surgery  have  been  the  direct  By  Martin*ii 
cause  of  relieving  suffering,  more  than  the  introduction  by  Dr.  bandages. 
Martin  of  thin  iudiarubber  roller  bandages  for  the  treatment  of 
this  condition.  These  have  been  before  mentioned  as  being 
useful  in  a  variety  of  ways,  but  it  is  in  painful  ulcers  of  the 
legs  that  their  good  effect  is  especially  apparent.  As  a  rule,  they 
should  not  be  worn  in  bed,  but  should  be  applied  like  other 
bandages  before  the  legs  hang  down  in  the  morning.  The 
bandages  must  be  protected  from  the  discharges  by  pads  of  dry 
lint  or  cotton  wool,  and  care  must  be  taken  that  they  are  not  put 
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on  too  tight,  which  may  very  easily  happen  from  their  great 
elasticity.* 
By  strapping.  The  introduction  of  Martin's  bandages  will  probably  cause  the 
proceeding  of  strapping  ulcers,  to  be  less  frequently  resorted  to 
than  formerly,  but  still  in  proper  cases  it  is  a  very  valuable 
treatment.  Its  principle  is  the  same  as  the  foregoing,  namely  of 
giving  support  and  pressure. 

Ordinary  adhesive  plaister,  spread  on  linen  or  leather,  is  generally 
used,  and  as  a  rule  it  should  be  applied  directly  to  the  surface  of 
the  ulcer.  The  strapping  should  be  cut  into  strips  about  an  inch 
wide,  and  these  must  be  applied  so  that  they  overlap  each  other, 
as  is  described  for  the  strapping  of  the  knee.  (Fig.  71.)  The 
strips  should  begin  at  least  two  inches  below  the  ulcer,  and  end 
at  least  two  inches  above  it.  Over  the  strapping  the  foot  and 
leg  should  be  firmly  bandaged. 

If  this  treatment  can  be  borne  at  all,  the  relief  afforded  by  the 
support  is  very  great,  but  sometimes  the  veins  are  extremely 
varicose  and  thin  walled,  and  the  ulcerated  surface  is  too  tender 
to  bear  direct  pressure.  In  such  cases  it  is  often  Avise  to  apply  a 
strip,  three  inches  broad,  round  the  leg,  above  the  ulcer,  to 
support  the  column  of  blood  in  the  dilated  veins. 

Operations  for  the  radical  cure   of  varicose  veins  are  often 
wisely  undertaken  in  cases  of  ulcerated  legs  arising  from  this 
cause,  but  the  consideration  of  these  proceedings  does  not  come 
within  the  scope  of  this  work. 
i-.ocal  treat-        Very  much  may  be  done  locally  to  promote  the  healing  of  these 
Scerated  **      ulcers,  and  successfully,  provided  the  venous  stagnation,  which  is 
mirfaoe.  their  real  cause,  is  first  alleviated.     Much,  too,  may  be  done  by 

prqper  feeding,  and  something  by  medicines,  to  improve  the  nu- 
trition of  the  tissues. 

The  nature  of  the  dressing  which  will  best  suit  any  particular 
ulcer  will  depend  upon  the  character  of  the  sore  ;  whether  it  be 
haemorrhagic,  neuralgic,  inflamed,  and  so  ou,  so  that  no  one  line 
of  treatment  can  be  laid  down  as  generally  applicable. 

We  propose  here  to  give  examples  of  what  may  be  done  for  the 
chief  kinds  of  ulcers  met  with  iu  the  outpatient  room,  it  being 
understood  that  the  dressings  are  examples  only. 

*For  a  full  account  of  these  bandages,  see  ''British  Medical  Journal/* 
VoL  n.,  1878,  p.p.  624  and  874. 
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By  common  chronic  ulcers  we  mean  those  in  which  the  edges  C«>mmon 

jj.,  i*<i-iii^i  !•         !•!  ix*  chronic  ulcew. 

and  discharge  are  fairly  healthy  and  m  which  granulations  are 
present  There  is  little  difficulty  in  getting  these  to  heal  if  the 
venous  stagnation  is  prevented.  Ointments,  such  as  vaseline,  zinc 
ointment,  Ung.  Hydrarg-nitroxidi,  diluted  with  lard  or  vaseline, 
or  carbolized,  or  eucalyptus,  oil,  and  many  other  dressings  may  be 
used.  All  these  dressings  should  be  changed  frequently,  and  the 
sore  kept  very  clean,  weak  carbolic  or  Condy  being  used  for  washing. 

Almost  the  most  hopeless  kind  of  ulceration  is  that  irregular,  "Cold"  ulcew 
shallow,  pale,  dry  form,  known  as  a  "  cold "  ulcer.    They  are 
generally  large,  quite  devoid  of  granulations,  insensitive  to  touch, 
with  little  or  no  discharge  or  evidence  of  inflammation.     It  is  this 
last  fact  that  tempts  the  surgeon  to  despair,  and  unless  the  surface 
of  the  ulcer  can  in  some  way  be  stirred  into  action,  no  healing 
can  take  place.     To  this  end  it  was  an  old  practice  to  apply  a  BliHtering. 
blister  over  the  whole  surface,  and  although  this  remedy  is  now 
old  fashioned,  it  might  well  be  revived  in  suitable  cases.    A  solu- 
tion of  chloride  of  zinc,  (40  grains  to  the  Ji,)  or  of  nitrate  of  ^^^^"^f  ®A  ^ 
silver,  (from  10  to  20  grains  to  the  Ji.,j  or  the  solid  lunar  silver,  eta 
caustic,  are  the  stimulants  most  commonly  used.   When  the  ulcer 
has  once  been  roused  into  action  and  granulation  has  commenced, 
the  process  must  be  maintained  by  milder  stimulating  dressings, 
as  the  Fryar's  balsam,  the  balsam  of  Peru,  the  Ung.  Hydrarg- 
nitroxidi  dil.,  the  diluted  tincture  of  Iodine,  or  by  one  of  the 
astringent  lotions  as  that  of  the  sulphate  of  zinc  or  copper.    It  is  Warmth, 
especially  important  that  the  ulcer  and  the  limb  should  be  kept 
warm.     This  is  best  effected  by  cotton  wool ;    occasionally  a  very 
hot  linseed  poultice,  to  which  a  little  mustard  flour  may  be  added, 
will  prove  a  very  useful  stimulant. 

Allied  to  the  "  cold  "  ulcers  are  those  which  are  not  devoid  of  FUbby 
granulations  or  action,  but  in   which   the    whole    process    of^^"' 
ulceration  or  repair  is  weak.     They  may  spread  to  a  large  size, 
with  pale  flabby  granulations,  a  watery  discharge,  and  very 
frequently  with  their  edges  extensively  undermined.     These  also 
must  be  stirred  into  action,  and  this  can  generally  be  done  jji^y  i^ 
somewhat  more  readily  than  in  the  case  of  the  cold  ones,  by  the  ti^ated  like 
use  of  similar  stimulant  dressings.  ^    ^^'' 

In  addition  to  the  dressings,  however,  it  is  necessary  here  to 
trim  off  the  undermined  edges  with  scissors,  and  if  the  granula- 
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tions  are  very  flabby,  it  is  wise  to  get  rid  of  them  altogether  by 
scraping  the  surface  of  the  ulcer,  and  thus  starting  afresh. 
Sometimes  a  very  useful  stimulus  is  given  to  these  sores  by 
covering  them  with  a  piece  of  sheet  lead,  such  as  is  used  for 
packing  tea,  cut  out  to  the  right  size.  A  rather  active  chemical 
action  is  set  up,  and  the  metal  is  quickly  eroded,  the  stimulating 
effect  being  probably  due  to  the  action  of  lead  sulphide  in  the 
nascent  state,  upon  the  surface  of  the  sore. 

An  inflamed  ulcer  is  always  a  spreading  one,  and  on  that 
account  alone  the  process  should  be  cut  short  as  quickly  as 
possible.  Their  sharp  cut,  angry  edges,  painfulness,  and  dirty 
discharge,  make  a  mistake  in  their  diagnosis  almost  impossible. 
Confinement  to  bed  is  now,  not  desirable  only,  but  necessary. 
The  limb  must  always  be  raised,  and  irrigation,  (see  Fig.  116,)  is 
probably  the  best  of  all  dressings.  Water  dressing  (weak  carbolic 
acid  or  Condy  being  used)  and  poultices  are  also  very  useful. 
These  ulcers  are  generally  foul,  and  pass  by  insensible  gradations 
into  the  kind  next  to  be  considered. 

That  worst  kind  of  sloughing  ulcer,  sloughing  phagedena,  will 
be  considered  later,  but  any  ulcer  may,  under  certain  conditions, 
take  on  a  sloughing  action.  Sometimes  the  rate  and  character 
of  the  destruction  are  so  rapid,  that  it  is  advisable  to  cut  it  short 
by  the  application  of  nitric  acid,  or  the  actuial  cautery  (see  Slough- 
ing Phagedsena.)  As  a  rule,  however,  it  is  suflicient  to  treat  the 
case  as  one  of  severe  inflamed  ulcer,  with  the  addition  of  those 
measures  rendered  necessary  by  its  foBtid  character.  Charcoal, 
or  sometimes  yeast,  poultices  are  generally  preferable  to 
irrigation,  at  any  rate,  at  first.  The  limb  may  be  kept  in  a  bath 
of  Condy  or  carbolic  acid  for  an  hour  or  two,  and  in  any  case 
these  lotions,  or  the  lotion  of  chlorinated  soda  or  the  like  must 
be  very  freely  used.  Terebene  or  "Sanitas"  are  also  good 
applications,  as  is  also  iodoform  in  certain  cases. 

The  management  of  those  ulcers,  the  granulations  of  which 
have  a  marked  tendency  to  bleed,  has  been  already  discussed, 
(p.  59)  and  need  not  be  further  considered.  This  is  the  case  too, 
with  those  which  erode  the  walls  of  varicose  veins  (see  p.  46). 

Pain  19  not  usually  a  prominent  symptom  in  ulcers  on  the  legs, 
but  sometimes  they  entail  an  inordinate  amount  of  suffering. 
These  neuralgic  ulcers  are  generally  small,  with  small  granulations. 
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The  relief  of  the  pain  they  cause  is  often  very  dilBicult,  and  some- 
times ahnost  hopeless.     Of  local  anodynes,  the  most  generally 
Huccessful  is  a  concentrated  carbolized  oil,  say,  1  in  20  to  1  in  12,  Carbolic  oil. 
or  the  glycerine  of  carbolic  acid  may  be  used,  or  the  same  acid,  Nitrate  of 
pure.    A  lotion  of  the  nitrate  of  silver,  grs.  V.-Ji  is  also  often 
effective,  as  is  sometimes  the  solid  lunar  caustic. 

In  other  cases  opium,  or  its  alkaloid  may  be  used  in  the  form  Opium, 
of  poppyhead  fomentations,  or  the  powdered  crude  opium  may 
be  dusted  over  tlie  sore.     Care  must  be  exercised  in  this  case 
that  only  a  limited  quantity  is  used,  or  poisonous  symptoms  may  % 

develop  from  absorption.* 

Solutions  of  morphia  and  chloral  may  also  be  used  as  local  Morphia  c»r 
applications,  on  lint,  or  in  the  form  of  the  hand  spray.  ^  ^^ ' 

Iodoform  is  frequently  of  service  in  alleviating  the  pain  of  ^*^^"""* 
simple  ulcers  as  it  is  to  a  more  marked  extent  in  the  specific 
forms,     (q.v,) 

If  the  pain  can  be  distinctly  localized  to  one  spot,  it  is  probably 
seated  in  one  nerve  filament.     The  late  Mr.  Hilton  has  shown 
that  it  may  be  quite  abolished  by  making  an  incision  through  the 
granulations,  so  as  to  divide  tbe  nerve  thread,  and  these  are  the 
most  fortunate  of  all  cases  for  treatmentf    In  other  cases  the 
pain  is  due  to  a  general  neuralgic  tendency,  and  these  may  be 
benefitted  by  constitutional  treatment,  such  as  quinine,  iron,  etc.  yj^ 
Lastly,  the  pain  of  a  neuralgic  ulcer  may  often  be  relieved  by  preuLoa  by 
modei-ately  firm  pressure.     Thus  strapping,  or  Martin's  bandage,  'S^*?'' 
are  appropriate  modes  of  treatment  for  these  as  for  other  forms  bandage  or 
of  ulcers.   The  elastic  compression  exercised  by  a  sponge  bandaged  ^pont^e. 
or  strapped  over  the  granulations  has  been  recommended.  Of  certain 

The  following  lines  of  treatment  have  all  had  more  or  less  JJ^J  *'^*' 
success  in  fitting  cases,  but  we  here  rather  mention  than  advocate 

them.  Electricity. 

7'he  electrolytic  effects  o{  a  weak  galvanic  current  have  certainly  a 
stimulating  action  on  chronic  ulcers,  but  the  application  is  not 
very  easy,  and  the  same  good  results  may  probably  all  be  attained 
in  more  convenient  ways.     The  current  might  be  applied  direct 

*  It  18  perhape  more  correct  to  say  that  these  cases  should  always  be 
watched,  for  it  seems  that  there  exists  in  some  people  a  susceptibility  to  opium 
poisoning  by  the  local  absorption  of  even  very  smaU  doses. 

i*  This  wiU  be  again  aUuded  to  apropos  of  the  treatment  of  painful  ulcer  or 
liasure  of  the  anus. 
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Inciflioii. 


Excision. 


Cautery. 


Submergiui; 
in  carbolic  or 
Condy. 


"  Sealing." 


from  an  ordinary  galvanic  battery,  as  from  two  pint  Le  Clanch6 
cells,  one  electrode  beiDg  placed  a  little  distance  from  the  ulcer, 
while  the  other  (which  is  best  fashioned  out  of  a  piece  of  sheet 
zinc  or  lead),  should  be  placed  over  it  The  current  should  be 
maintained  for  several  hours. 

Another  way  is  to  connect  two  plates  of  zinc  and  silver  by  a 
piece  of  insulated  wire,  and  to  apply  the  zinc  or  the  silver  plate* 
over  the  ulcer,  and  the  other  one  elsewhere,  say  on  the  opposite 
side  of  the  leg,  or  on  another  ulcer,  if  more  than  one  exists. 

Incisions  made  through  the  margins  of  the  ulcer  into  the  sub- 
cutaneous tissue  have  been  advised.  Their  good  effects  are 
probably  due  to  the  alteration  of  the  vascular  and  nervous  supply 
thus  caused.  Again,  incisions,  crucial  or  multiple,  are  sometimes 
made  through  the  bases  of  cold  ulcers,  especially  of  those  which 
are  adherent  by  inflammatory  exudation  to  the  underlying 
tissues,  t 

Excision  of  the  whole  ulcerated  surface,  with  or  without 
attempting  to  close  the  edges  of  the  wound  thus  formed,  is  a 
rational  and  often  successfril  treatment  for  very  severe  and 
obstinate  cases. 

Both  the  actual,  and  the  galvanic  cautery  have  been  employed 
on  the  same  principle  as  the  application  of  a  blister  or  lunar 
caustic,  namely,  in  order  to  start  afresh,  and  it  is  hoped,  with 
more  healthy  granulation  tissue,  after  the  sloughs  caused  by  the 
cautery  have  separated. 

In  addition  to  the  occasional  use  of  a  carbolic  or  Condy  bath, 
the  limb  may  be  submerged  continuously  for  days  (Hutchinson). 
This  treatment  will  be  referred  to  again  under  the  head  of 
"  sloughing  phagedsena." 

Ulcers  may  also  be  "  sealed  "  by  covering  them  over  with  white 
wax,  or  lastly,  for  deeply  excavated  indolent  ulcers,  the  cavity 
may  be  filled  up  with  the  powdered  carbonate  of  iron,  and  the 
whole  strapped  up. 

Doubts  have  been  expressed  as  to  the  wisdom  of  healing  old 
chronic  ulcers  of  the  leg  of  many  years  standing ;  it  has  been 

*  Anthorities  differ  as  to  whether  the  podtive  or  the  negative  pole  is  the 
more  efficient. 

f  See  "  Clinical  Lecture  on  Adherent  Ulcers,"  by  Dr.  Hardie.    *'  Lancet,'* 
May  17, 1884. 
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suggested  that  they  sometimes  acquire  a  certain  status  among 
the  secreting  or  excreting  organs  of  the  body,  a  respectability,  as 
it  were,  and  that  though  their  presence  may  be  a  discomfort, 
their  departure  would  be  a  disaster,  from  the  extra  work  which 
would  then  be  thrown  on  other  organs,  chiefly,  we  suppose,  upon 
the  kidneys. 

We  will  not  venture  upon  a  positive  denial  of  this  somewhat 
bizarre  theory,  but  we  believe  that  any  ulcer  which  can  be  made 
to  heal  should  be  encouraged  so  to  do. 

The  question  of  skin  and  sponge-grafting  will  be  considered  in 
the  next  section  under  "  Burns  and  Scalds  ; "  but  it  may  here 
be  said  that  in  any  form  of  ulcer,  skin  grafting  can  never  be 
successful  even  in  the  most  moderate  degree  unless  the  surface  of 
the  sore  be  covered  with  healthy  granulations. 


Of  THE  Dressinq  of  Venereax  Sores,  etc. 

We  here  consider  the  chief  ways  of  dressing  the  initial  lesion  syphilitic 
of  syphilis,  i.e.,  the  true  syphilitic  or  infecting  sore,  as  it  most  sore** 
commonly  presents  itself,  the  later  syphilitic  ulcerations,  and  the 
common  soft,  non-infecting,  or  suppurative  sore,  often  called 
chancroid.  The  treatment  of  constitutional  syphilis  does  not 
come  within  our  scope  any  more  than  that  of  any  other  of  the 
exanthemata. 

'  The  question  of  early  excision  or  cauterization  of  the  initial  sore,  Caoterizfttion, 
can  hardly  be  more  than  alluded  to.  There  is  the  high  authority  ^^ 
of  Mr.  Hutchinson  and  of  most  French  authors  for  its  performance, 
if  it  seems  possible,  (and  certainly  it  ought  to  be  so  sometimes)  to 
prevent  lymphatic  absorption,  while  on  the  other  hand,  such 
authorities  as  Berkeley  Hill  and  Cooper  consider  that  the  evidence 
of  this  possibility  is  very  doubtful.* 

It  may,  at  any  rate,  be  said  that  if  an  abrasion  be  detected 
within  a  few  hours  of  an  impure  connection,  it  will  be  quite 
justifiable  to  cauterize  with  fuming  nitric  acid,  or  with  Ricord's 
paste  (Acid  Sulph.  Fort  and  charcoal,  q,8.),  or  with  the  Pacquelin's 
cautery. 


*  See  **  Syphilis,"  2nd  Ed.,  1S81,  p.  76. 
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Local  treat- 
ment of  the 


sore. 


Black-wash. 


Excision,  unless  a  large  wound  be  made,  can  do  no  more  than 
the  acid  or  the  cautery,  and  is  in  other  ways  very  objectionable, 
while  from  the  milder  caustics,  such  as  the  nitrate  of  silver,  no 
efficient  protection  can  be  expected 

But  in  the  vast  majority  of  cases,  the  time  for  any  attempt  to 
confine  the  sore  to  its  local  action  has  long  since  passed  by  when 
attention  is  seriously  attracted  to  it 

The  local  dressing  of  the  ordinary  infecting  sore,  which  runs 
traeVypSitic  ^*®  course  without  complications,  is  generally  simple  enough. 
—  The  sore  itself,  and  the  surrounding  parts  must  be  kept  scrupu- 

lously clean,  bathed  several  times  a  day,  and  unless  the  foreskin 
be  very  short,  it  will  be  wise  in  all  cases  to  keep  a  piece  of  lint 
between  it  and  the  balanus.  For  the  sore  itself,  black-wash, 
iodoform,  and  yellow-wash  stand  before  all  other  preparations, 
and  any  one  of  the  three  are  suitable  for  most  cases. 

The  black-wash,  (lotio  nigra,  lot.  hydrarg  suboxid.)  prepared  by 
adding  15  grains  of  calomel  to  5  oz.  of  lime  water,  may  be  used 
to  wash  the  sore,  and  the  dressing  as  well  may  consist  of  a 
piece  of  lint  soaked  in  the  lotion,  and  covered  if  necessary  with 
gutta-percha  tissue.  The  mercurial  suboxide  is  very  heavy,  and 
it  is  better  to  add  some  mucilage  to  the  lotion  so  as  to  suspend 
the  powder  as  much  as  possible. 

Iodoform.  This  is  one  of  the  most  useful  of  all  local  dressings, 
and  the  way  in  which  specific  sores  take  on  a  healing  action  under 
it,  is  very  striking.  Unfortunately  its  strong  and  unmistakeable 
odour  is  very  difficult  to  hide,  and  one  practical  drawback  to  its 
employment  is  that  the  significance  of  its  smell  is  now  getting  to 
be  recognised  by  the  public,  so  that  patients  naturally  object  to 
the  risk  of  detection. 

Iodoform  may  be  used  in  the  form  of  a  very  fine  powder  (the 
common  samples  are  too  coarse)  simply  dusted  on  the  sore.  This 
is  a  very  good  way  if  the  ulcer  be  a  small  one,  and  especially  if  it 
be  well  covered  by  the  foreskin.  The  smallest  possible  quantity 
should  be  taken  up  with  a  quill  and  laid  on  the  sore,  great  care 
being  taken  not  to  scatter  even  a  grain  about.  The  powder  is 
not  so  apt  to  scatter  if  the  neighbouring  parts  have  been  smeared 
with  vaseline  or  zinc  ointment. 

Another  good  way  of  using  the  drug  is  as  an  ointment,  mixed 
with  vaseline  in  various  proportions,  from  20  to  60  grs.  to  the 


Iodoform. 
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« 

Ji  or  as  a  paste  (Gerrard),  *  which  can  be  moulded  into  a  wafer 
form  with  the  fingers  or  with  a  piece  of  wood.  It  may  also  be 
used  in  the  form  of  a  liniment,  made  by  adding  1  ounce  of  the 
oil  of  euca]3rptus  and  5  ounces  of  olive  oil  to  l^drms.  of  the 
iodoform  powder. 

Lastly,  it  is  soluble  in  ether,  and  thus  will  dry  as  a  thin 
pellicle  over  the  surface  of  the  sore,  if  an  ethereal  solution  be 
painted  on  it. 

The  yellow  wash,    (lotio.  flava.  lot.  bydrarg  perox.)   is  used  Yeilow  wash, 
precisely  as  the  black  wash,  but  is  more  actively  stimulant. 

As  soon  as  the  surface  of  the  sore  has  lost  its  specific  character, 
and  is  beginning  to  granulate,  a  weak  stimulating  lotion,  as 
that  of  the  sulphate  of  zinc,  or  of  the  subacetate  of  lead  ;  zinc 
ointment,  or  some  other  simple  dressing  will  be  all  that  is 
required.  The  induration  must  not  be  expected  to  disappear 
for  some  time  after  the  surface  is  healed. 

In  feeble  constitutions,  or  through  neglect  of  cleanliness, 
infecting  or  true  S3rphilitic  sores  may  become  fireely  suppurating 
ulcers  with  more  or  less  loss  of  tissue.  The  requisite  dressings  Suppurating 
for  the  sore  in  this  state  do  not  dififer  from  those  of  the  non-  venereal  sofm. 
infecting  chancre,  which  is  usually  a  simple  suppurating  sore,  but 
which  may  become  an  ulcer  with  well  marked  loss  of  substance, 
or,  in  extreme  cases,  may  run  on  into  sloughing  phagedsena. 

The  best  treatment  at  first  for  any  suppurating  sore,  whether  llieir 
infective  or  not,  in  the  absence  of  deep  ulceration,  is  the  ordinary  **""^- 
water  dressing,  changed  every  few  hours.  If  there  be  any  foul- 
ness, Condy's  fluid  or  weak  carbolic  acid  should  be  substituted 
for  the  water.  Under  this  dressing  the  sore,  if  it  be  a  simple  one, 
will  soon  subside  and  take  on  a  healing  action,  or,  if  infecting, 
will  soon  manifest  the  characteristic  Hunterian  induration. 
For  all  specific  sores,  the  solution  of  tartarated  iron  (about  grs.  x 
to  Ji  of  water)  forms  a  very  good  application,  except  in  the 

early  stages  of  the  ordinary  infecting  sore.    It  may  be  used  for 

», 

*  Iodoform  paste  : — 

Iodoform  31 

Wood  charcoal  jii 

Glycerine  of  ataroh   jii       VMix. 
Glycerine  vi 

Oil  of  Uvender       mmxx 
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the  common  suppurating  soft  sore  at  any  time,  and  is  believed  by 
many  to  suit  these  better  than  lotio.  nigra,  or  iodoform. 

If  the  ulceration  be  deep,  the  patient  should  be  kept  in  bed, 
Suppurative     and  (in  the  case  of  male  patients)  the  penis  should  be  supported, 
of  subBtance.    Frequent  warm  fomentations  and  poultices  are  often  found  to  be 
better  than  water  dressings.     Iodoform  is  useful  also  in  this  condi- 
tion ;  it  may  be  dusted  on  the  ulcer,  and  a  poultice  placed  over  all. 
The  destructive  course  of  true  sloughing  phagedama  is  seen 
nowhere  more  strikingly  than  in  the  genital  organs,  both  male 
Venereal  Bores  and  female.      In  broken  down  constitutions,   or    in    patients 
p^wredrenST     profoundly  unhealthy,  any  venereal  sore  may  take  on  a  sloughing 
action,  wliich  once  set  up,  seems  to  run  riot  in  the  loose  tissues  of 
these  parts. 

It  is  essential  to  arrest  this  destructive  inflammation  as  soon 
as  possible,  and  if  absolute  rest,  fomentations,  and  poultices  fail 
to  do  so,  it  is  best  to  lose  no  time,  but  at  once  to  apply  the 
fuming  nitric  acid,  or  the  thermo-cautery,  or  Kicord's  paste,  to 
the  edges  and  base  of  the  ulcer.  A  charcoal  or  yeast  poultice 
Often  require  should  then  be  applied,  and  the  parts  bathed  constantly  with 
cauterization.   Condy,  carbolic,  or  chlorinated  soda  lotions. 

In  very  severe  cases,  and  sometimes  the  destruction  is  very 
wide  spread,  the  continuous  bath  advocated  by  Mr.  Hutchinson 
produces  very  striking  effects. 

In  all  these  cases  a  generous  diet,  and  stimulant  treatment 

will  be  required.     Preparations  of  quinine,  or  the  liquid  extract  of 

Constitutional  bark,  carbonate  of  ammonia,  and  chlorate  of  potash,  are  the 

treatment.       chief  drugs  employed ;  alcohol  will  probably  have  to  be  given  in 

full  quantities. 

As  soon  as  the  excavated  ulcer  begins  to  clean,  and  the  sloughs 

to  separate,  iodoform,  or  the  solution  of  tartarated  iron,  or  of 

Local  dress-     boracic  acid,  are  often  very  useful  applications ;    but,  speaking 

h^nfr"^       generally,  any  weak  stimulating  lotion  will  do  for  the  dressing.  At 

this  time  the  possibility  of  haemorrhage  from  eroded  vessels  must 

be  kept  in  view.     This  may  occur  anywhere  if  the  destruction 

"*  has  been  deep,  but  is  more  frequent  when  the  phagedsenic  action 

Risk  of  has  extended  to,  or  has  occurred  in  the  glands  of  the  groin  or 

haemorrhage.    ^^^^^^  neighbourhood  (virulent  bubo.) 

All  that  has  been  said  as  to  the  dressing  of  these  specific  sores 
applies  equally  whether  they  occur  in  men  or  women,  save  that 
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in  the  latter  the  dressing  is  generally  more  difficult  to  manage, 
2vnd  that  indolent  infective  sores,  when  they  occur  high  up  in  the 
vagina,  are  very  apt  to  be  overlooked. 

The  ulcers  which  result  from  the  breaking  down  of  syphilitic  ^'*Vf,.^ 
deposits  in  the  skin  or  the  tissues  beneath,  or  as  the  result  of  uicen. 
other  specific  inflammatory  processes,  only  differ  from  ordinary 
ulcers  in  their  dressing,   in  one  or  two  points,  and  it  is  only 
with  their  dressing  that  we  have  here  to  do. 

The  surgeon's  efiforts  are  in  all  crises  directed  towards  the  ^^^^  1<^ 
disappearance  of  those  peculiar  characteristics  which  cause  these  chanSor   ^ 
ulcers  to  be  called  specific.     When  once  these  are  lost,  and  the  before  they 
sore  assumes  an  ordinary  appearance,  it  rapidly  heals. 

The  foetor,  the  sharp  cut  edges,  the  dirty  base,  and  the  sanious 
discharge,  must  be  replaced  by  healthy  granulations,  bevelled  off 
edges,  and  the  secretion  of  laudable  pus  ;  and  to  effect  this,  in 
all  cases,  constitutional  as  well  as  local  treatment  is  called  for. 
It  is  this  that  makes  it  so  necessary  to  recognise  these  ulcers. 
Nothing  is  more  common  than  to  see  some  obstinate  ulceration 
baffle  for  months  or  years  all  efforts  to  heal  it  over,  and  then  to 
find  it  disappearing  from  day  to  day,  almost  from  hour  to  hour, 
as  soon  as  full  doses  of  iodide  of  potassium  are  administered. 

On  the  other  hand,  although  attention  must  be  given  to  the 
condition  of  the  circulation  in  the  part,  tliis  is  not  so  urgently 
demanded  as  in  the  case  of  simple  ulcers. 

The  first  importance  of  constitutional  treatment  being  under- 
stood, by  proper  local  dressing,  the  rate  of  healing  may  be  greatly 
increased. 

So  long  as  the  sore  has  any  specific  character,  so  long  must  the 
dressings  be  anti-syphilitic.  The  preparations  of  iodoform, 
black  wash,  various  mercurial  ointments,  especially  the  ung. 
hydrarg.  oxid.  rub.,  calomel  and  vaseline,  or  the  ung.  hyd. 
subchlor.  may  all  be  used  with  advantage,  with  many  more. 
The  acid  nitrate,  or  the  bicyanide,  of  mercury  may  be  used  as  a 
caustic  for  warts,  fissures,  or  mucous  tubercles,  as  in  the  mouth ; 
as  may  also  be  the  mercuric  perchloride  in  a  strong  solution 
(say  24  grs.  to  Ji). 

In  the  formulary  at  the  end  of  this  book  will  be  found  the 
composition  of  the  chief  mercurial,  and  other  autisyphilitic 
applications  in  common  use. 
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CHAPTER  XXL 


Of  certain  Special  Inflammations. 

Cateneoiw  In  this  chapter  we  propose  to  review  in  the  first  place  the 

erysipe  a»  chief  points  which  arise  in  connection  with  the  dressing  of  parts 
affected  with  any  of  the  various  forms  of  erysipelatous  inflam- 
mation. We  shall  then  discuss  the  management  of  boils  and 
carbuncles ;  the  ways  in  which  "  bedsores  "  may  be  prevented, 
and  how  they  should  be  treated  when  they  have  occurred. 
Lastly,  we  shall  consider  the  treatment  of  the  condition  which 
is  known  by  the  name  of  sloughing  phageda^na,  or  hospital 
gangrene. 

Of  cutaneous  erysipelas,  or  erythema. 
liocal  applica-      The  local  applications  in  the  cutaneous  forms  of  erysipelas  are 
directed  towards  limiting  the  extent  of  the  inflammation,  or 
diminishing  the  tension  of  the  skin. 
Fomeutatiuns,      Fomentations  and  poultices  of  various  kinds,  or  the  powder  of 
powdCTT'         starch,  flour,  or  zinc  oxideare  the  applications  most  commonly  used. 
Collodion.        I^  early  and  slight  cases,  collodion  painted  on  the  part  sometimes 
answers  very  well,  but  the  belief  that  the  spread  of  the  area  of 
inflammation  may  be  checked  by  a  line  of  nitrate   of  silver 
painted  round  the  margin,  seems  to  be  fallacious. 
Acetate  of  The  preparations  of  lead,  especially  of  the  acetate,  are  verj- 

^^ '  useful,  either  in  the  form  of  the  ordinary  "  lotio  plumbi,"  or  in 

a  more  concentrated  solution,  say  3i  —  siiLiq.  plumbi  sub-acet. 
fort,  to  Ji  of  water. 
White  lead  Another  preparation  of  lead  has  lately  been  strongly  advocated, 

^^^  and  with  good  reason,  namely  white  lead  paint  as  ordinarily  used 

by  house-painters.  This  is  no  doubt  chiefly  an  oleate  of  lead,*  but 
it  certainly  seems  as  if  in  many  cases  it  exerted  a  specific 

*  A  "  liminentum  plmnbi  sablactatiB  "  is  prepared  by  Meesn.  Wibon  ft  Co., 
and  appears  to  have  the  aame  action  as  the  paint. 
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influence  on  the  inflammation.    The  paint  is  simply  laid  on  with 
a  brush,  and  the  parts  covered  with  cotton  wool 

In  cutaneous  erysipelas  or  erjrthema,  large  incisions  are  never  P««»ctnre«. 
called  for,  but  it  is  often  wise  to  promote  the  escape  of  serum  and 
to  relieve  the  tension  of  the  cuticle  by  numerous  small  punctures 
or  **  stabs/'  with  the  point  of  a  sharp  scalpel.  This  is  especially  the 
case  in  situations  where  the  cellular  tissue  is  loose,  as  in  the  eyelids. 

In  phlegmonous  erysipelas,  or  in  cellulitis,  on  the  contrary  ^**^^^°°'" 
the  value  of  incisions  made  freely  and  early  in  the  course  of  the  Valae  of 
inflammation,  is  perhaps,  the  most  important  point  to  bear  in  "^cisiona. 
mind  in  the  surgical  management  of  the  case.     Whenever  there 
is  brawny  tension,  and  still  more,  whenever  there  is  any  "  boggy" 
feeling,  incisions  extending  into  the  cellular  tissue  beneath  the 
skin  should  be  promptly  made,  and  will  afibrd  great  relief.    The 
bleeding  from  them  is  generally  free  at  first,  unless  the  parts  are 
already  sloughing,  and  should  not  be   immediately   checked. 
If  it  does  not  stop  of  itself  in  a  short  time,  a  little  pressure  is  all 
that  will  be  necessary. 

Poultices  will,  as  a  rule,  be  found  the  best  application  for  pooitioes  and 
these  forms  of  erysipelas ;  but  irrigation  and  immersion  in  baths  ptl»wdw«" 
of  Condy,  or  of  carbolic  lotion,  are  also  very  usefrd,  and  in  all 
cases  the  inflamed  parts  should  be  raised  if  possible. 

The  reader  may  be  reminded  of  the  importance  of  constitu-  Constitutioiua 
tional  treatment  in  all  these  diffuse  inflammations,  and  especially  *'***™®'^*' 
of  the  usefuluesss  of  the  preparations  of  bark  and  iron  ;  and  of  Bark  and  iron, 
stimulant  drugs,  such  as  the  carbonate  of  ammonia.     Alcohol,  too, 
will  generally  be  required,  and  opium  in  some  form  or  other  may  Stimulante. 
be  indicated. 

Reference  has  been  made  at  difierent  times  to  that  peculiarly  sioaghing 
destructive  and  rapidly  spreading  ulcerative  inflammation  known  phagedaena. 
by  the  name  of  sloughing  phagedcena,  or  hospital  gangrene. 

This  condition  is  now  much  less  frequently  met  with  than  it 
was  even  a  few  years  ago,  but  when  it  shows  itself,  it  must  be 
dealt  with  promptly ;  for  unless  checked  in  its  course  it  will  not 
spare  blood  vessels  or  any  other  tissues. 

In  some  few  cases,  cleanliness  and  constitutional  treatment  are 
sufficient  for  its  arrest,  but  very  fr^uently  it  is  necessary  to  use  j^^^od  of.^"* 
some  form  of  cautery,  or  caustic,  and  of  these  the  actual  cautery, 
or  the  fuming  nitric  acid  are  the  best. 

T 
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The  latter  is  most  conveniently  applied  with  a  small  mop  of 
cotton  wool,  twisted  round  a  splinter  of  wood.  The  sloughs 
themselves  should  be  first  cut  away  (not  pulled)  as  nearly  as 
may  be  down  to  the  line  of  the  spreading  inflammation,  and 
then  the  whole  space  or  cavity  thus  formed  should  be  mopped 
out  with  the  acid,  or  seared  over  with  the  thermo-cautery  of 
Pacquelin.  If  this  treatment  is  successful,  it  will  be  seen  that 
the  sharp  cut  edges  of  the  ulceration  no  longer  spread  from 
hour  to  hour,  but  gradually  lose  their  angry  look,  and  take  on  a 
healing  action  under  the  sloughs  produced  by  the  cautery. 

To  forward  the  separation  of  these  sloughs,  and  to  prevent 
foetor,  charcoal,  in  powder  or  as  a  poultice,  or  linseed  or  yeast 
poultices  are  the  most  usual  dressings,  with  frequent  fomentations 
of  warm  Condy,  or  carbolic  lotions  ;  but  another  very  important 
line  of  treatment  must  not  be  omitted — that  advocated  by 
Mr.  Hutchinson*  and  others,  of  immersing  the  patidut  in  a  bath 
Continnous  for  many  hours  continuously.  The  temperature  must  of  course 
be  kept  up  to  about  that  of  the  body,  and  under  these  conditions 
it  is  certain  that  the  spread  of  inflammation  has  been  arrested  in 
extremely  formidable  cases,  where  all  other  methods  of  treatment 
have  failed. 

As  soon  as  the  ulceration  begins  to  take  on  a  more  healthy 
action,   some  more  stimulant  form  of  dressing   will  be  found 
useful  in  the  place  of  the  poultices,  such  as  the  balsam  of  Pern 
or  Fryar's  balsam,  terebene,  eucalyptus  oil,  etc.     Iodoform,  in 
powder,  or  as  an  ointment  is  a  most  valuable  application  in  any 
of  the  stages  of  the  inflammation. 
Generally  met     In  England,  at  the  present  time,  examples  of  true  sloughing 
liticowM?*  *    phagedrena  are    rarely    met  with  except  in    connection   with 
syphilis,  in  the  form,  that  is,  of  syphilitic  ulcerations  which  take 
on  this  destructive  action,  in  consequence  of  the  miserable  state 
of  nutrition  of  the  patient.    In  these  cases,  then,  the  diet  must 
be  a  generous  one,  and  stimulants  will  be  required  in  full  doses. 
Opium  also  is  very  valuable. 
Nom%  or  A  special  kindofphagedsenic  ulceration  is  known  as  noma,  or  when 

canorom  oris.   j|j  qccuts,  as  is  usual,  about  the  mouth,  cancrum  oris.   In  its  patho- 
logy it  appears  to  be  almost  identical  with  sloughing  pliagedsena. 


•  «*  Medical  Times  and  Gasette,"  VoL  L,  1862,  p.  8. 
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as  it  is  in  its  treatment  It  is  especially  a  disease  of  children,  and 
is  characterised  by  the  peculiar  dryness  of  the  slough,  which  looks 
more  like  an  eschar,  and  by  the  rapidity  of  its  destruction.  It  is 
often  almost  painless,  and  may  be  accompanied  by  singularly  little 
constitutional  disturbance  until  quite  late  in  the  progress  of  case** 

It  is  frequently  a  sequel  of  diphtheria,  scarlatina,  etc.,  but  it 
seems  as  often  to  attack  children  to  all  appearance  healthy  and 
well-nourished,  as  those  who  show  signs  of  malnutrition. 

Whenever  there  appears,  in  children,  in  the  substance  of  the 
cheeks,  or  on  the  vulva,  a  dusky  induration,  with  a  dry  central  Mode  of  oon 
slough,  the  case  should  be  looked  upon  with  suspicion,  and  if  it  "*«»<*"*«"*• 
shows  any  tendency  to  spread,  there  is  no  question  but  that  the 
right  course  is  to  remove  the  gangrenous  tissue  at  once,  and 
to  apply  nitric  acid,  or  some  other  form  of  cautery,  freely.  ItB  anreit 

One  common  cause  of  death  in  these  cases  is  the  poisonous 
effect  of  the  putrid  discharges  when  these  have  been  swallowed.  Importaaoe 
It  is  impossible  to  prevent  this  altogether,  but  very  much  may  be  w2^m  etc 
done  by  extremely  frequent  washing  out  with  such  lotions  as  the 
chlorate  of  potash,  chlorinated  soda,  or  of  dilute  liq.  chlori. 
Chlorate  of  potash  should  also  be  freely  given  intemally.t 

Passing  over  the  rarer  forms  of  gangrenous  inflammation,  malig- 
nant pustule,  malignant  facial  erysipelas,  or  facial  carbuncle,  etc.,  a 
word  or  two  may  be  said  as  to  the  dressing  of  boils  and  carbuncles. 

When  a  boil  is  seen  early,  and  esiiecially  if  it  be  of  the  *'  blind  " 
variety,  attempts  may  very  properly  be  made  to  abort  the  process 
of  its  maturation.  A  pointed  stick  of  lunar  caustic  may  be  held  of  boili. 
against  its  centre  for  about  a  minute,  and  the  injection  of  one  or 
two  drops  of  pure  carbolic  acid  into  the  centre  of  the  inflammation 
by  means  of  a  hypodermic  syringe  is  stated  to  be  very  successful  Theirabortk 
In  the  majority  of  cases,  however,  a  boil  once  started  will  run 
its  course,  and  all  that  can  be  done  is  to  hasten  its  maturation. 
Poultices  and  water  dressings  do  not  appear  to  suit  this  kind  of  in- 
flammation so  well  as  they  do  most  others.     Boils  seem  to  do  best 

when  they  are  merely  protected  trom  pressure,  and  perhaps  the  best  Their  dr«ti- 
ing. 

*This,  the  true  "cancmm  oris"  most  not  be  confounded  with  that 
common  ulceration  of  the  muooos  membrane  of  the  mouth,  which  is 
frequently  met  with  in  ill-nourished  children. 

t  Or  any  of  the  sprays  which  are  so  useful  in  diphtheritic  cases,  as  of  the 
boracic,  or  sulphurous  adds,  or  of  sanitas,  may  be  employed. 
T  2 
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dressing  for  them  is  the  opium  plaister  (E.  opii),  spread  upon  a 
piece  of  soft  chamois  leather,  in  the  centre  of  which  a  small  hole 
may  be  cut. 

When  the  central  slough  or  "core"  is  ready  to  come  away, 
frequent  fomentations  will  be  useful,  and  the  boil  may  be  covered 
with  a  little  absorbent  cotton  wool. 
*^  The  practical  questions  which  arise  in  the  dressing  of  carbuncles 

are,  first,  whether  or  no  the  inflamed  part  should  be  incised,  and 
secondly,  the  consideration  of  the  best  external  application 
during  the  first  stages  of  brawny  induration,  and  in  the  later 

If  th  •  ^^^  ^^  separation  of  the  sloughs. 

jioision.  Authorities  differ  widely  as  to  the  theoretical  wisdom    of 

incising  carbuncles,  but  there  can  be  no  doubt  that  the  practice 
is  far  less  general  than  it  used  to  be. 

The  question  probably  resolves  itself  into  one  of  tension.  In 
carbuncular  inflammations,  as  elsewhere,  if  the  local  tension  is 
itself  strangulating  the  tissues  and  shortening  their  life,  this 
ought  to  be  relieved  by  incision,  and  tissues  may  in  this  way  be 
saved  which  would  otherwise  die.  On  the  other  hand  a  routine 
slicing  into  every  carbuncle  would  be  only  a  needless  cruelty. 

If  incisions  are  decided  on  they  should  be  made  sufficient  once 
for  all  for  the  relief,  for  few  things  are  more  trying  to  patients 
than  the  daily  repetition  of  such  operations. 

Method  of  its  ^q  common  plan  is  to  make  bold  crucial  cuts  right  throuirh 
the  inflamed  mass,  down  to  its  base.  Another  way  is  to  make 
the  incisions  subcutaneously,  slipping  a  long  narrow  bladed  knife 
into  the  base  of  the  carbuncle,  and  severing  its  connection  with 
subjacent  parts,  and  then  dividing  or  quartering  without  further 
injury  to  the  skin.* 

With  regard  to  the  dressing,  at  first,  poultices  or  water  dress- 
ings, with  frequent  fomentations,  will  be  best ;  later,  when  the 
sloughs  are  separating,  and  suppuration  is  fully  established,  some 
of  the  stimulant  resins,  such  as  Fryar's  Balsam,  Balsam  of  Pern, 
terebene,  etc.,  will  hasten  the  process. 

Constitutioiial  Carbuncles  so  frequently  occur  in  persons  who  are  broken  down 
constitutionally,  that  these  cases  often  require  very  careful  and 
generous  general  treatment.      An  especial  examination  should 

*  The  haemorrhage  from  these  incisions  is  sometimes  very  profuse,  and  may 
be  a  source  of  danger,  in  patients  who  are  already  much  enfeebled. 
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alwa3rs  be  made  to  ascertain  if  sugar  is  present  in  the  urine.  X^r^ne  to  be 
The  same  precaution  should  be  taken  in  cases  of  obstinate  and  ^^^^^ 
successive  crops  of  boils. 

Ei^rience  alone  as  to  what  bed-sores  may  become  will  enable  the  of  bed 
student  to  realise  the  extraordinary  amount  of  destruction  which 
this  form  of  ulceration  from  pressure  can  cause,  or  the  rapidity  with 
which  it  spreads,  or  the  insidiousness  of  its  commencement  It  is 
also  very  necessary  for  every  surgeon  and  every  nurse  to  under- 
stand that  with  the  exception  of  certain  paralytic  cases,  bed- 
sores are  almost  always  preventible,  and,  when  present,  are,  as  a 
rule,  standing  evidence  of  neglect  or  mismanagement.  But,  though 
we  will  not  qualify  this  assertion  further,  it  must  be  allowed  that 
sometimes  it  is  extremely  hard  to  prevent  soreness,  as,  for 
example,  in  a  case  of  hip-disease  with  extreme  emaciation, 
contraction  of  both  legs,  and  suppuration.  Sometimes,  again, 
tissues  have  such  a  low  vitality  that  it  seems  as  if  the  least  touch 
would  produce  a  slough  ;  still  with  incessant  watchfulness,  with 
the  exception  of  the  paralytic  cases  we  have  mentioned  (the 
decubitus  acutus  of  Charcot),  bedsores  can  be  prevented,  although 
once  begun  they  are  very  hard  indeed  to  arrest  or  to  heaL 

In  warding  off  the  formation  of  bed-sores,  attention  must  be  How  b««t 
specially  directed  to  the  following  points  : —  ClSut 

I.  The  bed  must,  in  all  cases,  be  smoothly  made,  elastic,  The  bed. 
and  soft;  a  spring  mattress  is  often  a  great  help,  and  water 
cushions  may  be  used  for  the  buttocks,  etc.  But  in  cases  where 
there  is  a  well  marked  tendency  to  soreness  there  is  nothing  like 
a  complete  water  bed.*  In  filling  one  of  these  beds,  care  must 
be  taken  to  have  the  water  properly  warmed,  and  not  to  put  in 
more  than  will  just  support  the  patient. 

II.  In  every  possible  way  continuous  pressure  must  be  avoided  ChMnge  ot 
upon  the  parts  which  are  liable  to  become  sore,  such  as  theP^^^^°* 
sacrum,  trochanters,  ischial  tuberosities,  heels,  occiput,  elbows^ 
or  the  spines  of  the  scapulse.  Taking  every  precaution  (when 
precaution  is  needed,  as  in  fractures),  against  doing  local  harm 
by  movement,  in  some  way  or  other  it  must  be  managed  that 
the  patient  shall  shiffc  his  points  of  pressure  upon  the  bed, 
lying  now  a  little  low,  now  a  little  high  ;  first  with  the  head  to 


*  In  private  niming  it  is  weUto  recoUeot  that  these  can  be  hired* 


■  ( 
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one  side,  next  day  turned  slightly  over  (for  the  least  shift  is  as 
good  as  a  great  one)  to  the  other ;  a  pillow  may  be  put  under 
the  knees  one  day  and  omitted  the  next,  etc. 
I^oml  applica-  m  Something  may  be  done  to  improve  the  nutrition  of  the 
skin  by  bathing  with  stimulant  lotions  (whiskey,  or  brandy 
and  water  is  a  common  application).  Starch  or  violet  powder 
should  be  freely  used,  and  if  the  tendency  to  soreness 
appears  imminent,  the  part,  which  will  be  a  bony  prominence, 
should  be  covered  with  a  protective  adhesive  plaister  spread  upon 
chamois  leather  or  felt. 

Nowadays  in   hospitals  or  where  skilled  nursing  has  been 

employed  from  the  first,  such  precautions  as  we  have  mentioned 

will  be  sufficient  to  prevent  soreness  altogether,  or  at  the  worst  to 

limit  it  to  a  superficial  excoriation.      The  cases  we  meet  with 

where  true  ulceration  is  present,  are  those  where  there  has  been 

previous  neglect  of  nursing  care,  through  ignorance  or  poverty. 

^Minff  when      Such  cases  are  not  infrequent  among  those  who  come  at  last  to 

already  be  hospital  in-patients,  and  whatever  the  nature  of  the  original 

forttec .  illness  may  be,  the  bedsores  will  count  heavily  against  recovery. 

These  ulcerations  are  indeed  very  hard  to  dress ;   they  present 

the  characters  of  deep  foul  sloughing  ulcers,  not  generally  painful, 

but  tending  to  destroy  all  the  soft  parts  between  the  skin  and 

the  bone,  and  often  complicated  by  necrosis  of  the  bone  itself. 

The  great  point  then  is  to  remove  all  pressure,  and  to  get  the 

ulcer  to  begin  to  clean. 

Charcoal,  or  yeast  poultices,  with  frequent  fomentations,  and  if 
possible,  immersion  in  baths  of  warm  Condy  or  carbolic  lotions 
will  be  the  best  treatment  at  first,  and  afterwards  when  the  sloughs 
clean  off,  stimulant  resins,  such  as  Tinctura  Benzoina;  Co.,  Balsam 
of  Peru,  etc.,  will  suit  well. 

Very  much  will  depend  upon  whether  there  is  improvement 
of  the  constitutional  condition,  or  the  reverse.  If  there  is  general 
recovery,  local  recovery  is  often  extremely  rapid  when  once  it  is 
started. 
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Burns  and  Scalds. 

Bums  and  Scalds.  Bums  and 

In  all  systematic  works  on  surgery  the  classification  of  bums 
into  their  six  various  degrees  is  explained,  and  may  here  be  accepted 
for  granted,  but  for  the  purposes  of  the  dressing  of  these  injuries 
it  will  be  more  convenient  to  divide  them  into  those  which  are 
(1)  important  by  reason  of  their  extent  and  position,  and  (2) ^!!!?J^**  "^^ 
important  by  reason  of  the  depth  of  tissues  destroyed. 

To  the  first  class  belong  all  extensive  scalds  or  bums,  especially 
those  occurring  on  the  chest,  abdomen,  or  head ;  to  the  second, 
bums,  or,  more  rarely  scalds,  wherever  they  may  occur,  in  which 
the  whole  depth  of  the  skin  has  been  destroyei,  so  that  on 
healing,  a  contractile  cicatrix  is  the  result. 

I.  Burns  or  scakh  important /rem  their  extent  and  position,     gl^b""^'" 

No  class  of  injury  produces  such  grave  depression  of  all  the 
fnnctions  of  life,  such  profound  "  shock,"  in  comparison  with  the  Primary 
actual  damage  to  the  tissues,  as  does  a  large  bum  or  scald. " 
This  depression  occurs  wherever  the  injury  may  be,  situated,  and 
is  in  direct  relation  to  its  superficial  extent ;  but  it  is  especially 
marked  if  the  chest  or  abdomen  be  burnt,  and  is  more  profound  in 
children  than  in  adults.  It  may  moreover  be  aggravated  by 
exposure,  or  diminished  by  protection  from  the  air,  to  a  very 
marked  extent. 

This  primary  shock  is  often  very  prolonged,  and  when  it  passes 
off  is  apt  to  be  succeeded  by  a  congestion  of  intemal  organs,  such 
as  the  lungs,  intestines,  cerebral  meninges,  kidneys,  etc.  This 
danger  past,  the  patient  may  still  have  to  go  through  an 
exhaustive  process  of  suppuration. 

The  periods  of  greatest  risk  to  life  in  these  cases  are,  first.  Times  of 
during  the  few  hours  immediately  succeeding  the  injury,  when  it  ^[^Jj** 
may  be  doubtful  if  the  patient  will  ever  rally  from  the  primary 
shock ;  and  after  that,  during  the  period  of  internal  congestion  or  in- 
flammation, which  rarely  extends  beyond  the  first  fortnight ;  during 
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this  time  a  low  form  of  pneumonia,  ulceration  of  the  intestines 

(especially  of  the  duodenum),  peritonitis,  or  cerebral  meningitis 

with  serous  effusion,  thrombosis,  or  haemorrhage  into  the  substance 

of  the  brain,  or  beneath  the  arachnoid,  may,  any  of  them,  take 

place.    It  is  in  this  stage,  too,  that  intus-susception  of  a  portion 

of  the  small  intestine  is  said  to  be  liable  to  take  place. 

Treatment  The  best  treatment  and  dressing  for  severe  superficial  bums  in 

of  these  bm^.  *^®  ^™*  instance  will  generally  depend  on  the  resources  which 

are  nearest  to  hand,  for  it  is  necessary  that  the  air  should  be 

Theimmediate  excluded  from  the  burn  as  quickly  as  possible,  and  that  it  should 

^®"^^'         be  covered  with  some  light   non-conducting  material      Fatal 

damage  may  be  done  in  a  few  moments  by  exposing  a  badly  burnt 

chest  or  abdomen  to  the  air  before  anything  is  ready  to  cover 

it,  but  oil,  or  flour,  or  powdered  whitening,  or  cotton  wool  are 

materials  which  are  in  such  common  use,  that  any  one  of  them 

can  be  readily  applied  in  an  emergency.* 

The  clothes  must,  therefore,  be  cut  away  from  the  burnt 
surface  with  the  utmost  care,  so  as  not  to  further  damage  the 
tissues  beneath,  and  over,  and  around  the  wound,  flour  or 
whitening  should  immediately  be  thickly  dredged,  or  olive  oil 
freely  poured,  and  then  the  whole  part  should  be  wrapped  in 
cotton  wool. 
Management  While  this  is  being  done,  and  afterwards,  attention  must  be 
diod^  "^  °  given  to  the  condition  of  shock,  which  will  generally  be  present. 
The  patient  must  be  kept  warm,  and  should  lie  with  the  head 
low.  Hot  water  bottles,  etc.  may  be  used,  and  ether,  or  sal 
volatile  administered.  If  the  collapse  be  profound,  a  mustard 
plaister  may  be  placed  over  the  heart,  the  feet  put  in  very  hot 
water,  or  ether  injected  hjrpodermically.  (See  chapter  on 
''Shock"  for  further  details  as  to  the  treatment  of  extreme 
cases  of  this  condition.) 

When  a  bad  burn  has  once  been  dressed,  if  shock  be  present, 

the  surgeon  should  not  be  in  a  hurry  to  change  the  extemporised 

dressings  for  applications  which  may  be  in   themselves   more 

suitable,  but  the  patient  should  if  possible  be  left  alone,  so  fiaur  as 

^re^eSbe^^  dressing  is  concerned,  until  the  state  of  collapse  has  passed  off. 

rate  dreerings.  In  twenty-four  hours,  however,  it  will  generally  be  necessary  to 

*  Soap  sods,  or  treacle,  may  also  be  mentioned  as  useful  domestic  appliea- 
tions. 
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re-dress  the  bum,  and  now  (or  in  the  first  instance,  if  skilled 
assistance  and  proper  materials  have  been  procured)  it  must  be 
done  with  the  greatest  care.  If  the  bum  be  extensive,  it  is 
almost  alwa3r8  best  to  perform  the  first  two  or  three  dressings 
under  an  anaesthetic,  not  only  because  the  bumt  surface  is 
exquisitely  tender,  but  on  account  of  the  nervous  shock  of  the 
exposure. 

The  fresh  dressings  should  always  be  got  ready  before  the  bum 
is  uncovered.  The  ones  generally  used  for  burns  in  their  early 
stages  are — (1.)  "  Carron  "  oil,*  i,e.,  a  mixture  of  oil  and  lime 
water  in  equal  parts.  (Linseed  oil  was  originally  employed,  but 
olive  oil  is  cleaner.)  (2.)  Garbolised  oil.  (3.)  A  saturated  solu- 
tion of  common  washing  soda. 

Any  of  these  may  be  applied  by  means  of  soaked  strips  of 
lint ;  and  layers  of  cotton  wool  should  always  be  placed  over 
the  strips. 

The  soda  solution  generally  gives  the  greatest  relief  to  the  pain, 
but  the  Carron  oil  is  also  a  very  bland  and  soothing  dressing.  The 
objection  to  both  is  that  the  prevalent  discharges  very  soon 
become  foul,  and  for  this  reason  we  prefer,  in  most  cases,  the 
carbolised  oil.  As  a  mle  the  1  in  40  strength  is  sufficient,  but, 
for  very  painful  surfaces,  the  ansBsthetic  effect  of  a  1  in  20  solu- 
tion is  sometimes  very  striking. 

Whatever  may  be  in  contact  with  the  bum  should  not  be 
pulled,  but  washed  away  with  a  stream  of  lukewarm  Gondy  or 
carbolic  lotion  from  a  syringe,  and  the  surface  should  be  cleansed 
in  the  same  way.  It  is  often  wise  if  the  bum  be  extensive,  to  cleanse 
and  dress  one  part  of  it,  before  uncovering  the  rest,  and  the 
fresh  dressings  should  always  be  put  on  as  quickly  as  may  be 
consistent  with  cleanliness. 

Small  blisters  may  be  snipped,  and  the  semm  soaked  up  with 
blotting  paper,  but  in  large  ones  the  skin  had  better  be  cut  away 
with  sharp  scissors. 

A  mode  of  dressing  which  is  not  commonly  employed,  but  liaterian 
which  has  much  to  recommend  it,  particularly  if  the  dischaiges  bujmr** 
be  offensive,  is  to  use  the  carbolic  spray,  as  in  Listerian  dressings, 
and  then  over  the  carbolized  oil  lint,  to  place  a  covering  of  salicylic 
wool,  or  carbolized  gauze. 

*  So  caUed  from  its  employment  in  the  Canon  iron  foundry  woriES. 
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Exclusion  of 
air. 


Granulation 
of  bums. 


The  following  dressings  are  also  useful  in  many  cases : — 

a.  The  lotion  of  chlorinated  soda  (P.  B),  especially  if  there  be  fodtor. 

b.  A  mixture  of  chalk,  or  whitenings  olive  oil,  and  vinegar,  in 
about  equal  parts. 

c.  Whitening  and  water. 

d.  Olive  oil  and  litharge  (which  form  a  kind  of  soap  by 
chemical  action.) 

e.  A  solution  of  about  Ji  of  yellow  soap  to  a  pint  of  water,  has 
sometimes  a  decided  anodyne  action. 

Air  may  be  strictly  excluded  from  the  burnt  surface  in  two 
ways.  Firstly,  by  continuous  immersion  of  the  injured  part  in 
a  Gondy  or  carbolic  bath,  and  secondly,  by  sealing  the  surface 
with  flexible  collodion.  This  answers  admirably  for  small  burns, 
but  for  these  only. 

Granulations  spring  up  over  the  surface  of  a  bum  with  great 
rapidity,  and  as  soon  as  this  occurs  the  sore  may  be  considered  in 
the  light  of  a  healthy  and  healing  ulcer,  though  one,  it  may  be,  of 
large  extent.  All,  therefore,  that  has  been  before  written  as  to 
the  management  and  dressings  of  these  sores  will  btand  for 
granulating  bums. 
Skin  grafting.      Shin  grafting. 

This  process  may  here  be  conveniently  described,  as  it  is  most 
frequently  employed  for  the  large  granulating  surfaces  of  bums, 
especially  where  contraction  is  to  be  feared. 

There  can  be  no  doubt  that  fragments  of  epidermis,  or  even 
epidermal  scales  from  the  horny  layer  only,  when  applied  to,  and 
retained  upon,  the  surface  of  healthy  granulations,  do  form  little 
cicatricial  foci,  which  may  hasten  the  ultimate  covering  in  of 
the  sore,  and  diminish  that  drawing  together  of  the  edges  which 
is  so  apt  to  occur  in  the  healing.  Whatever  the  process  may 
essentially  be,  and  it  is  very  obscure,  it  is  not  a  transplantation, 
or  even  a  ''  grafting "  proper,  for  the  implanted  tissue  is  non- 
vascular. 

It  is  often  difficult  to  estimate  the  real  gain,  even  of  successful 
grafting,  but  upon  the  whole  it  has  hardly  realised  the  promise  it 
held  out  at  the  time  of  its  introduction,  for  the  islands  of 
cicatricial  tissue  are  very  apt  to  disappear  after  they  have  been 
formed,  and  the  quality  of  the  cicatrix  is  often  indifi'erent. 

To  obtain  any  success  in  skin  grafting,  the  granulating  surface 
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must  be  typically  healthy.  Given  a  good  soil,  it  is  only  necessary  Method  of 
to  plant  a  number  of  pieces  of  detached  epidermis,  the  smaller  ^'^^^  ^' 
the  better,  upon  it,  and  to  fix  them  there  without  disturbance 
for  not  less  than  two  days.  The  grafts  should  only  include  the 
homy  and  malpighian  layers  of  the  epidermis,  and  may  be  snipped 
off  from  anywhere  where  the  skin  is  loose,  from  the  patient, 
or  from  anyone  else,  without  drawing  blood.  This  may  be  done 
with  ordinary  curved  scissors,  or  with  the  special  ones  (Fig.  122), 
devised  for  the  purpose. 


Fig.  122. — Skin  Grafting  Scissors, 

The  grafts  should  not  be  handled,  but  should  be  immediately 
placed,  the  dermal  side  downwards,  upon  the  granulating  surface, 
which  must  be  itself  cleansed  and  dried  beforehand.  The  grafts 
should  then  be  covered  with  small  pieces  of  gold  beater's  skin,  or 
gutta  percha  tissue,  or  isinglass  plaister. 

Inasmuch  as  the  surface  of  the  bum  or  ulcer  when  grafted 
must  be  left  undisturbed  for  a  couple  of  days,  it  is  convenient 
to  cover  it  all  up  in  salicylic  wool,  or  boracic  lint,  which  will 
hinder  it  becoming  foul.  A  good  number  of  grafts  should  be 
planted  at  one  time,  say  about  one  for  every  square  inch  of  burnt 
surface,  for  the  probability  is  that  many  will  fail  to  take.  A 
successful  plant  will  be  known  when  the  part  is  uncovered,  by 
the  presence  of  a  whitish  pearly  spot,  which  will  increase  from 
day  to  day,  and  will  soon  be  evidently  an  island  of  cicatrised 
tissue.  Oth^r  plans  of  grafting,  such  as  the  dusting  of  epithelial 
scrapings  over  the  wound,  have  not  held  their  ground. 

Sponge  grafting.  Sponge 

This  proceeding,  introduced  by  Dr.  Hamilton,*  has  also  hardly  ^^  '"*^ 
justified,  at  present,  its  initial  promise.     Roughly  speaking,  the 
process  may  be  said  to  depend  on  the  tendency  of  granulations  to 
sprout  in  the  direction  of  least  resistance,  and  to  insinuate 

*See  "Medical  Times"  and  "Gazette,"  February,   1881,    p.  677;  and 
"Lancet,"  February,  1881,  p.  1,067. 
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themselves  into  the  interstices  of  any  supporting  framework.  It 
is  asserted  that  if  this  framework  be  itself  absorbable,  the 
sprouting  granulations  will  cicatrise. 

Sponge  grafting  is  performed  as  follows  :  Pieces  of  fine  Turkey 
sponge  are  soaked,  first  in  dilute  nitrohydrochloric  acid  to  remove 
the  silex,  etc.,  then  in  liquor  potassse,  and  then  in  1  in  20  carbolic. 
The  pieces  are  then  placed  upon  the  granulating  surface,  and  the 
whole  dressed  with  Listerian  precautiona  The  sponge  adheres  to 
the  surface  of  the  wound,  and  then  becomes  gradually  filled  with 
granulation  tissue,  bleeding  freely  when  pricked.  It  is  said  that 
the  sponge  tissue  proper  now  gradually  melts  away,  and  that  the 
mass  of  organised  tissue  which  replaces  it  quickly  skins  over. 

That  a  piece  of  sponge  will  fill  with  granulations  if  it  be  kept 
upon  a  wound  is  certain,  but  the  replacement  of  the  sponge 
tissue  by  an  organised  material  which  quickly  cicatrises,  has  yet 
to  be  proved  to  take  place.  In  any  case  the  process  is  a  slow 
one,  and  it  has  been  found  very  difficult  to  keep  the  sponge 
thus  filled  with  soft  granulations  from  becoming  foul. 

II.  Bums,  important  through  the  depth  of  tissues  destroyed. 

Those  bums  which  destroy  muscle,  tendon,  and  bone,  are  either 
'immediately  fatal,  as  in  most  cases  when  the  trunk  is  involved, 
or,  if  in  the  limbs,  produce  practically  the  same  condition  as  that 
of  gangrene. 

As  to  the  general  management  of  such  cases,  nothing  further 

need  be  said  than  that  they  require  the  same  treatment  in  the 

first  instance,  as  the  milder  kinds  of  burns,  both  for  the  shock, 

and  the  local  injury. 

Of  large  bnrnB     But  bums  frequently  are  inflicted,  of  which  the  appearance  at 

^^ylng  the  q^^  gjgj^^  jg  jj^^  different  at  all  from  that  of  the  large  superficial 

theBkin.  injuries  we  have  been  considering,  and  which  indeed  may  be 
quite  as  large,  and  attended  with  as  important  a  degree  of  shock. 
Nevertheless,  in  all  the  later  stages  of  repair,  this  class  of 
bums,  those  namely  where  the  whole  thickness  of  the  true  skin 
has  been  destroyed,  follow  a  very  different  course  from  the 
superficial  ones,  and  one  infinitely  harder  to  treat. 
The  oon-  Not  that  these  bums  are  slower  to  heal  than  the  other  ones, 

tn^e  nature  jn^Jeed  if  they  are  left  alone,  they  will  close  over  more  quickly, 
by  dragging  the  margins  together  towards  the  centre ;  but 
it  is  in  this  contraction  of  the  edges,  and  in  the  fact  that  the 
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process  of  shrinkiDg  does  not  cease  even  when  the  sore  is  closed 
over,  that  the  especial  difficulty  of  these  cases  consists,  and  the 
dresser  will  assuredly  find  himself  on  the  horns  of  a  dilemma,  for 
either  he  must,  by  fixing  the  parts  to  prevent  contraction,  greatly 
retard  their  healing ;  or  if  he  allow  the  edges  of  the  bum  to  come 
together,  anyhow  they  will,  he  will  quite  certainly  be  accessory 
to  the  development  of  deformity,  while  for  his  consolation  he  has 
only  the  knowledge,  that  let  him  try  his  best,  the  contraction  will 
almost  certainly  beat  him  in  the  end. 

In  so  &r  as  the  actual  dressing  of  the  injury  is  concerned,  the 
similar  applications  to  those  mentioned  for  more  superficial  bums 
will  be  appropriate. 

The  contraction  begins  very  insidiously,  but  becomes  more  and 
more  marked,  and  so  to  speak  ''  stubborn,"  as  the  case  goes  on, 
and,  as  has  been  said,  it  does  not  cease  with  the  covering  over  of 
the  sore  surface,  but  for  months,  or  even  a  year  or  two  afterwards, 
bands  of  contracting  tissue  will  form  in  the  ribbed  and  furrowed 
scar. 

The  effect  of  this  contraction  shows  worst  when  the  face,  or 
neck,  or  the  flexor  aspect  of  any  large  joint  is  involved,  and 
most  surgical  text  books  have  representations,  not  at  all  exagge- 
rated, of  the  deformity  which  may  thus  happen. 

To  combat  this  misfortune  is  very  difficult,  and  the  dresser  may  Prevention  or 
often  wisely  make  up  his  mind  to  a  certain  amount  of  undeserved  the  oontnc- 
blame  in  any  event.    Much  may,  and  should,  be  done  by  steadily  ^^ion- 
and  patiently  splinting,  or  fixing  the  part  in  some  way  or  other,  and 
by  willingly  exchanging  for  a  quick,  a  very  slow  healing.  So,  too,  the 
effect  of  the  patient,  daily,  application  of  the  solid  nitrate  of  silver, 
in  preventing  these  stubborn  contractions,  should  not  be  forgotten. 
Something  may  perhaps  be  done  too  by  skin  grafting.  But  probably 
more  effectual  improvement  can  be  attained  after  the  bum  has 
healed    by    stretching  the  cicatrix  than  during   the  healing. 
Though  it  has  been  several  times  pointed  out,  it  is  still  often 
forgotten  that  this  contracting  scar  tissue  is  as  distensile  as  it  is  Staretchingand 

,  I'liiii  other  manipu- 

contractile,  if  it  be  properly  manipulated  and  that  by  patient  laUon  of  the 
handling  a  rigid  tendinous  band  may  be  converted  into  a  supple  ""*"• 
elastic  one.    The  results  of  prolonged  stretching,  kneading  and 
shampooing  the  scars  of  burns  are  as  satisfactory  as  those  of 
plastic  operations  for  the  same  end  are  disappointing. 
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Scalds  and 
bums  of  the 
lazynx  and 
pharynx. 


Galling  for 
tracheotomy 


An  anaesthetic  is  sometimes  desirable  upon  the  early  occasions  of 
kneading  and  stretching,  and  the  progress  of  the  extension  should 
be  slow  and  gradual.  Care  must  also  be  taken  not  to  tear 
through  the  superficial  cicatrix  and  thus  to  cause  a  wound. 
A  little  oil  may  be  used  to  rub  into  the  scar  during  the 
manipulation. 

We  may  not  here  discuss  the  pathology  of  the  change  of  the 
character  of  the  scar  tissue  which  is  effected  by  stretching,  but  it  is 
a  striking  one  indeed,  and  this  way  of  treating  a  contracted  cicatrix 
a  very  is  too  often  neglected  in  favour  of  more  tempting  but  far  less 
satisfactory  plastic  operations.  It  may  be  mentioned  that  even 
if  the  latter  be  deemed  necessary,  the  preliminary  kneading  will 
have  greatly  improved  the  nutrition  of  the  parts  concerned. 

These  plastic  operations  themselves  consist  chiefly  in  the 
making  of  V  shaped  incisions  and  dissecting  up  flaps,  and  in  the 
subcutaneous  division  of  the  tendinous  bands. 

Scalds  or  bums  of  the  larynx  and  pharynx  present  such 
especial  features  that  they  must  be  mentioned  separately. 

They  are  produced  generally  by  drinking  scalding  liquids,  and 
are  thus  far  more  frequent  in  children  than  in  more  sensible 
adults.  (The  habit  of  teaching  children  to  drink  out  of  the 
spout  of  a  kettle  will  account  for  more  scalds  of  these  parts  than 
all  other  causes  put  together.)  But  breathing  hot  air,  as  in  a  fire, 
may  produce  the  same  effects,  and  practically  the  action  of  any 
chemical  caustic  is  the  same  in  this  situation  as  that  of  the 
thermal  ones. 

Scalds  of  the  pharynx  itself  are  not  usually  very  serious,  unless 
the  consequent  sedema  of  the  tongue  and  fauces  reaches  a  very 
high  degree  ;  but  when  the  scald  extends  further  down,  so  as  to 
efiect  the  rima  glottidis,  and  the  sesophagus,  there  is  both  im- 
mediate and  remote  risk  of  complications.  The  remote  one  is 
that  the  scald  of  the  gullet  may  cause  a  contracting  cicatrix,  and 
thus  become  itself  a  simple  stricture,  or  that  the  cicatrix  may  be 
the  seat  of  a  new  growth,  and  thus  develope  into  a  malignant 
one. 

But  it  is  with  the  immediate  risk  of  suffocation  through 
sedema  of  the  larynx  that  we  have  here  to  do.  These  cases 
are  always  full  of  anxiety,  and  require  very  prompt  treat- 
ment   If,  shortly  after  the  accident,  there  be  distinct  difficulty 
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of  breathing,  from  obstructioD,  the  safest  plan  will  be  not  to  wait 
for  more  urgent  Sjnmptoms,  but  at  once  to  perform  laryngotomy, 
or  in  young  children,  a  high  tracheotomy,  and  then  to  treat  the 
case  with  a  warmed  moistened  atmosphere,  and  in  all  other 
respects,  as  if  it  were  a  case  of  diphtheria  or  croup,  in  which  the 
operation  had  been  called  for.  But  often  there  is  a  deceitful  calm 
for  some  hours,  and  we  may  be  tempted  to  think  that  the  larynx 
has  escaped  altogether,  when  suddenly  the  most  urgent  dyspnoea 
may  be  developed.  Whenever,  therefore,  inspection  of  the 
mouth  and  throat  shows  that  a  scalding  fluid,  or  a  corrosive 
liquid  has  passed  down  it,  the  patient  must  be  carefully  watched, 
made  to  breathe  a  steamy  atmosphere,  and  the  surgeon  should 
be  ready  himself,  and  have  his  instruments  in  readiness,  to  open 
the  windpipe  if  necessary. 

It  remains  only  to  mention  one  or  two  accidents  which  may  More  remote 
attend  the  healing  of  a  bum,  their  occurrence  teaching  us  that  <»mpli<»fcioiui 
it  is  unwise  indefinitely  to  prolong  the  period  of  cicatrisation,  even 
in  order  to  avoid  deformity. 

(1)  The  development  of  tetanus.    This  generally  occurs  early  TetwuM. 
in  the  case,  but  may  appear  at  any  time. 

(2)  The  bum  may  take  on  unhealthy  action,  such  as  that  of  Phagednna, 
sloughing  phagedsBna,  or  if  exposed  to  infection,  may  be  covered  ®^- 

with  a  diphtheritic  membrane,  or  may  be  attacked  by  erysipelas. 

(3)  In  patients  past  middle  life,  an  open  burn,  of  long  standing,  Epitheliom* 
may  become  the  seat  of  epithelioma^  or  a  keUnd  growth  may  <"'  l^eloid. 
develop  in  the  scar  tissue  of  one  that  has  healed. 
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SECTION  V. 


OF  CASES   REQUIRING  PROLONGED   OR 
MECHANICAL  TREATMENT. 


CHAPTER  XXIII. 


Of  Hip  Disease. 

There  are  certain  surgical  cases  in  which  deformity  is  a  prominent 
feature,  which  are  so  common,  and  require  such  patient  and  pro- 
longed treatment,  that  every  student  of  surgery  should  understand 
the  principles  of  their  mechanical  and  general  management. 

The  most  important  of  these  are  the  usual  forms  of  hip  disease, 
of  lateral  and  angular  spinal  curvature,  of  club  foot,  contracted 
knee,  and  bandy-leg. 

In  describing,  as  we  propose  to  do,  in  this  section,  the  ordinary 
proceedings  for  the  treatment  of  these  conditions,  we  shall  con- 
fine ourselves  to  the  manual  operations,  and    not  discuss  their 
pathology  or  treatment  in  other  respects. 
Hip  disease.        For  our  purpose  the  following  different  divisions  of  hip  disease 

ito^of!''^'      ^^y  roughly  be  made  :— 

Usual  lines  of  treatment, 

r Bed-stirrup  and  weight  (for  rest). 

(1)  Acute  and  sub-acute  hip  J  Spica ;    long    splint ;    Bryant's 

disease.  j     splint. 

(^Counter  irritation. 

(2)  Chronic  hip  disease,  with  /^Bed-stirrip  and  weight  (for  de- 

tendency  to  deformity,  i     formity). 
and     frequently    withK  Bryant's  splint, 
abscess  or  sinus  forma-  J  Thomas'  splint, 
tion.  vMoulded  splint. 
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f  Stimip  Had  weight ;  long  splint. 

(3)  Tl,  same  cODdilion  «ft«  I  jj        j,,     y^^" 

the  drfom.ty  has  beee-^  Thomas'  spUnt 
treated  by  osteotomy.    (^u„„ided  ,pii„t 

(4)  The  same  condition  after  \ 

the  diseased  joiol;  baa  >  Ditto, 
been  excised.  ) 

I.  In  all  the  acute  forms  of  hip  disease,  the  surgeon's  efforts  Aonto  htp 
are  directed  towards  subduing  the  inflammation,  so  that  snp- 
puration  shall  not  occur,  and  towards  preventing  deformity.     If  Th«  main 
these  ends  are  to  be  obtained,  it  is  essential  that  the  joint  should  ^^^gi^ 
be  put  at  rest,  and  the  Umb  kept  in  good  position,  that  is,  in 
extension. 

The  muscles  about  the  hip  are  the  chief  agents  in  keeping 
up  irritation,  and  causing  the  deformity  of  flexion  and  adduction, 
and  it  is  because  muscular  spasm  can  be  better  controlled 
by  steady  traction  than  by  any  other  means  that  the  use  of 
the  stirrup  and  weight  is  so  general  in  these  cases ;  for  although 
the  plan  was  first  introduced  with  the  idea  that  aa  actual 
separation  of  the  inflamed  joint  surfaces  was  thus  obtained,  it  is 
now  generally  held  that  this  does  not  take  place. 

The  most  common  plan  of  treatment  then  ia  to  put  the 
patient  to  bed  in  the  supine  position,  with  the  head  low ;  with  a 
Btirrup  and  weight  passing  over  a  pulley,  attached  to  the  limb 


1\) 


Fio.  123. — Stirrup  and  Weight  iitpotitum. 
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for  rest  and  extension  (Fig.  123) ;  and  with  the  foot  of  the  bed 
raised  for  counter  extension,  as  in  fractures  of  the  femur. 

The  method  of  putting  on  the  stirrup  and  weight  has  already 
been  fully  described.  (See  fractures  of  the  femur.)  The  details 
are  in  no  way  different,  but  it  may  be  added  that  it  is  often 
advisable  to  get  the  extension  from  just  above  or  over  the  knee 
joint. 

The  bed  should  resemble  a  fracture  bed  iu  all  respects,  par- 
ticularly in  smoothness  and  absence  of  sagging. 

The  amount  of  weight  will  vary  in  every  case,  and  may  be 
anything  between  3  and  12  lbs.  It  must  be  the  smallest  that 
will  keep  the  limb  at  rest,  but  it  must  be  sufficient  for  this,  or  it 
will  simply  act  as  a  stimulus  to  the  contracting  muscles,  and 
be  actively  harmful  It  often  takes  some  days  for  the  spasm  of 
the  muscles  to  be  exhausted. 

The  direction  of  the  pall  of  the  stirrup.  The  pull  upon  the 
limb  in  these  acute  cases  may  generally  be  made  in  a  straight 
line  from  the  first,  but  sometimes  it  is  necessary  to  make  it  first 
in  a  line  with  the  deformity,  as  in  the  chronic  cases  mentioned 
later. 

This  is  essentially  a  children's  disease,  and  for  this  reason  it  ia 
often  difficult  at  first  to  secure  the  continuous  supine  position 
with  the  head  low.  When  children  have  once  learnt  that  rest 
means  ease,  they  will  lie  fiat  and  still  enough,  crying  only  when 
they  are  moved,  or  when  the  weight  is  lifted  from  tbe  leg ;  but 
at  first  it  is  often  necessary  to  fasten  a  child  down,  and  this 
can  easily  be  done,  as  shown  in  the  figure  (Fig.   124),  by  a 


Fw.  I2i.— Method  qf  Fastening  Down  a  Child  tn  Bed. 


OF  HIP  DISEASE,  ETC.  29  L 

sort  of  harness  of  webbing  by  means  of  which  the  shoulders 
and  chest  are  attached  to  the  bed,  or  to  a  thin  piece  of  wood 
running  across  it. 

Some  form  of  counter-irritation  is  generally  combined  with  Counter 
this  treatment  by  rest.  The  tincture  or  liniment  of  iodine,  and 
blisters,  which  may  be  kept  open  with  savine  ointment  if  desired, 
are  the  most  common  irritants  used.  Occasionally,  when  great 
pain  is  present,  the  actual  cautery  is  applied,  usually  behind  the 
great  trochanter  ;  but  this  treatment  is  more  adapted  to  chronic 
than  to  acute  joint  mischief. 

We  have  assumed  that,  at  the  present  time,  the  usual  treat-  Other  pkni  of 
ment  of  a  case  of  undoubted  hip  disease  in  its  early  and  acute  *"**"*®*^* 
stage,  is  to  procure  rest  and  good  position,  by  the  use  of  the 
stirrup  and  weight,  the  raised  bed  foot,  and  the  other  expedients 
we  have  just  considered.  But  it  will  be  easily  understood  that 
there  are  many  other  ways  of  treating  acute  hip  disease,  and 
some  of  the  more  important  of  these  we  will  now  mention. 

1.  By  the  stirrup  and  weight,  combined  with  the  long  iplint,  Stimip  plut 
adjusted  as  for  fractures  of  the  femur.     This  is  very  useful  in     *  ^^^s*!*"!! 
cases  where  there  is  great  pain  and  where  the  limb  becomes  so 

ill  nourished  that  it  is  unable  to  sustain  properly  without  assistance 
the  requisite  pull  on  the  stirrup.* 

2.  By  the  long  splint  alone.    If  this  plan  be  adopted,  the  I^ng  splint 
splint  should  have  a  foot-piece  ;  it  is  not  often  advisable.  ^"^ 

3.  By  fixation  of  the  joint,  by  a  plaster  of  Paris  or  silicate  Moulded 
spica,  or  by  a  moulded  splint ;   this  is  a  suflSciently  eflfective  "P^"**  ^^  . 
treatment  for  slight  inflammatory  conditions  of  the  bip  joint, 

but  it  is  not  satisfactory  in  the  acute  period  of  genuine  hip 
disease.  In  the  treatment  of  the  convalescent  stage,  the  support 
thus  afforded  may  be  of  great  value. 

4.  By  Thomas*  splint.    This  splint  will  be  considered  in  detail  Thomaa* 
immediately,  and  from  the  quotations  which  we  shall  give  from  'P^^ 
the  inventor's  own  description,  it  will  be  seen  that,  in  his  opinion, 

it  may  be  applied  to  the  patient  in  any  stage  of  the  disease, 
including  the  earliest  and  most  acute  one,  when  confinement  to 

*  If  the  stirrup  and  weight  are  required  for  a  long  time,  espeoially  if  there 
be  much  wasting  of  the  limb,  some  of  the  puU  should  be  made  from  above  the 
knee  ;  for  that  joint  may  suffer,  or  even  the  upper  epiphysis  of  the  tibia  may 
become  separated  from  the  shaft,  in  consequence  of  the  constant  traction. 
U   2 
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bed  is  imperativa  The  general  opinion,  however,  is  that  his 
form  of  splint  is  not  couvenient  for  fixing  the  limb  in  the  earljr 
Bta;;eB  of  hip  disease,  or  so  long  as  the  patient  is  confined  to 
bed. 

5.  By  Bryant's  Splint  (F\ga.  125, 126).     This  is  a  most  valuable 


Pio.   12G,—  /i7jatit's  Splint  Applied. 
Splint  for  many  stages  and  forms  of  hip  disease,  or  of  fractures  about 
the  hip,  etc.,  aod  may  here  be  conveniently  described,  though  it 
is  more  extensively  used  in  chronic  suppurative  cases,  or  after 
excision,  or  osteotomy. 

Its  appearance  and  application  ate  suOJcieutly  explained  in  the 
figurea  III  Pig.  126,  it  mill  be  seen  that  extension  is  made  with 
a  pulley  and  weight  fastened  to  the  foot  piece,  and  this  will  be 
found  better  than  the  india-rubber  springs  in  Fig.  125. 

In  the  cases  we  are  now  considering,  i.e.,  cases  of  early  hip 
disease,  there  will  generally  be  no  shortening,  so  that  the  two  foot 
pieces  sliould  be  of  the  same  length.  It  is  always  wise  to  put  on 
flaimel  bandages  round  the  legs  before  fastening  them  with  the 
ordinary  roller  to  the  splint.  The  interrupted  part  should  be 
opposite  the  great  trochanter,  and  a  broad  flannel  roller  will  be 
found  the  best  for  Hastening  the  trunk  to  the  two  splints  between 
which  it  lies. 
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The  great  advantage  of  this  apparatus  is  that  the  patient  can  Its  uses, 
be  readily  lifted,  or  turned  right  over,  or  on  to  one  side,  the 
splints  which  run  on  either  side  being  so  firmly  braced  together 
above  and  below  that  the  trunk  and  limbs  are  perfectly  rigid, 
while  the  parallelism  of  the  legs  is  well  maintained. 

6.  A  splint  of  the  form  of  St.  Andrew's  Cross  has  been  advo-  ^^  Andi«w*i 

oroM. 

cated,  but  has  not  come  into  general  use. 

7.  Finally,  many  cases  of  incipient  or  sub-acute  inflammation  BimplA  lyiof^ 
of  the  hip  joint  in  children,  which,  if  allowed  to  drift  on,  might  j^g,  ^^ 
lead  to  destnictive  changes,  may  be  efficiently  treated  without  tc^^thar 
any  splints,  or  other  mechanical  contrivances,  by  strict  confine  oidj), 
ment  to  bed,  the  movement  of  the  legs  being  sufficiently  restrained 

by  tying  them  together.      Counter    irritation,  or  other  local 
measures,  may  of  course  be  also  employed. 

The  valuable  aid  which  anassthetics  afford  in  some  cases  of  Valaeof 
acute  hip  disease  in  their  early  stages,  must  also  be  mentioned,  •^••^•^^o^ 
It  not  unfrequently  happens  that  the  muscular  spasm,  and 
consequent  deformity,  appear  to  be  out  of  all  proportion  to  the 
other  signs  of  inflammation  about  the  joint,  and  the  stirrup  and 
weight  fail  to  produce  rest  by  extension.  As  soon,  however, 
as  the  patient  is  aneasthetised,  the  limb  comes  down  readily,  and 
it  is  often  wise  to  fix  it  then  and  there  in  good  position  on  a 
Bryant's  or  Sieveking's  splint — or  to  a  simple  long  splint,  while 
ihe  spasm  has  been  thus  temporarily  abolished.* 


II. — Chronic  or  Old  Standing  Forms  op  Hip  Disease. 

The  treatment  of  these  cases  is  always  to  a  large  extent  ^JJJ^  ^ 
mechanical,  but  will  difier  in  accordance  with  the  presence  or 
absence  of  suppuration,  or  of  bony  anchylosia    It  may  be  taken 
for  granted  that  some  degree  of  deformity  is  in  all  cases  present. 

*  It  is  not  rare  for  the  unfortunate  subjects  of  hysterical  neuromlxnesls  to 
simulate  the  contraction  of  the  limb  and  other  symptoms  of  genuine  hip  disease. 
If  such  a  patient  be  put  under  chloroform,  the  symptoms  due  to  muscular 
contraction  wiU  of  course  disappear.  But  they  wiU  disappear  also  in  cases  of 
genuine  joint  mischief,  if  this  be  only  commencing,  and  we  have  more  than 
once  known  of  cases  uf  real  joint  disease  being  treated  with  scant  courtesy  a* 
being  "  only  hysterical  **  because  the  suspected  articulation,  usually  exquisitely 
tender,  was  found  to  move  with  freedom  when  the  patient  was  annsthetised. 
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Deformed  but      (1.)  Quiet,  or  old  disease,  without  suppuration  or  bony  anchylosis, 
hwed'*^*'^  We  will  ta-ke  first  the  most  common  form,  where  the  active 

symptoms  have  subsided,  in  great  part  or  entirely,  and  where  the 
limb  has  been  allowed  to  fall  into  a  condition  of  flexion  and 
adduction,  so  that  it  can  only  be  used  for  progression,  by  a  bending 
and  tilting  of  the  spine  and  pelvis,  which  is  generally  at  once 
aided  and  confirmed  by  the  use  of  a  high  boot.  In  the  cases 
we  are  now  considering  there  is  no  bony  anchylosis,  and  suppura- 
tion has  either  terminated  or  has  been  absent  throughout. 

In  these  cases  the  general  plan  of  treatment  is  to  keep  the 
patient  lying  down,  and  to  try,  by  means  of  the  stirrup  and 
weight,  to  pull  the  limb  gradually  straight,  the  weight  employed 
being  generally  greater  than  in  acute  cases.  The  foot  of  the  bed 
should  also  be  more  raised.* 
Came  of  Unless  the  case  be  a  very  simple  one,  it  will  be  found  that  the 

LordosiB.  ijmjj  apparently  lies  straight  enough  directly  the  weight  is  put  on ; 
but  if  the  hand  be  now  placed  below  the  lumbar  spines,  it  will  be 
seen  that  they  form  an  arch  to  an  extent  corresponding  to  the 
deformity  (see  diagram.  Fig.  127).    The  appearance  of  improve- 


Hipi  JOINT  QWEIOHT 

Fia.  127. — Diagram  shounng  production  of  lordosis  by  apparent 
extension  of  femur  {after  Noble  Smith), 

ment  is  therefore  quite  deceptive,  and  the  weight  is  doing  no 
good.  It  must  always  be  kept  in  mind  that,  for  the  apparatus  to 
be  of  any  avail  in  reducing  deformity,  there  must  be  no  lordosis 
allowed,  that  is,  the  back  must  be  in  contact  with  the  bed  all 
along  (see  diagram,  Fig.  128).    The  only  way  to  secure  this  is  to 

CONTRACTED       .PSOAS 


HIP       JOINT 


FiQ.  128. — Diagram  shounng  apparent  flexion  of  femur  and 
absence  of  lordosis  (after  Noble  Smith). 


*Thi8  treatment  may  be  aometimee   combined   with    that    of    forcible 
straightening  under  an  anaesthetic,  which  wiU  be  mentioned  directly. 
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make  the  "  pull "  of  the  stirrup  almost  in  the  direction  of  the 
flexion  of  the  femur,  and  of  its  adduction  as  well,  unless  this 
latter  be  slight.   This  may  most  readily  be  done  by  attaching  the  ^^^ 
pulley-block  to  a  standard  placed  at  the  end  of  the  bed,  so  that  remedied, 
it  may  be  raised  or  lowered  (Fig.  129).    The  standard  also  may 
be  shifted  laterally. 


g^  ^~^y\f 


Fig.  129. — Diagram  of  pulley  and  weight  making  traction  in 

direction  of  deformity. 

It  is  best  for  the  first  week  to  make  no  attempt  at  reduction  of 
the  deformity,  but  simply  to  get  the  parts  at  rest,  and  to  abolish 
muscular  spasm,  by  making  traction  in  the  direction  which  the 
femur  assumes  when  the  spine  is  flat  on  the  bed.  Then  inch  by 
inch,  and  very  gradually,  the  limb  may  be  abducted  and  extended. 
When  the  extension  has  done  its  work,  if  the  parts  are  quiet  and 
free  from  pain,  a  spica  of  plaster  of  Paris,  silicate,  etc.,  or  a  felt 
or  leather  moulded  splint  (Fig.  106)  may  be  put  on,  and  the 
patient  may  begin  to  get  about  on  crutches,  or  Thomas'  treatment 
may  be  begun. 

Thomas'  splint.  The  mechanical  principles  on  which  many  ThomM* 
cases  of  hip  disease  may  be  successfully  treated  with  little  or  ipUnt 
no  confinement  to  bed,  are  fully  explained  and  advocated  by 
Mr.  H.  0.  Thomas,  in  his  book  on  this  subject,*  and  although 
many  surgeons  may  be  little  disposed  to  agree  with  his  doctrine 
in  its  entirety,  there  can  be  no  doubt  that  the  extent  to  which 
his  splint  has  come  into  general  use,  marks  a  distinct  advance  in 
the  treatment  of  this  disease. 

The  objects  of  Mr.  Thomas'  splint  are,  first,  to  secure  rest,  and 
to  avoid  firiction,  by  means  of  posterior  fixation  of  the  hip  joint, 
together  with  the  trunk,  thigh,  and  leg ;  and  secondly,  to  allow 
the  weight  of  the  limb  to  gradually  remedy  the  deformity,  with- 
out more  active  extension. 

*  Diseases  of  hip,  knee,  and  ankle  jointa.    liveipool,  1876. 
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Inasmuch  as  we  find  ourselves  unable  to  accept  Mr.  ThomasE's 
views,  as  to  the  applicability  of  his  treatment  to  all  stages  of  the 
disease,  while  at  the  same  time  we  consider  that  in  the  later 
periods  it  is  extremely  valuable,  we  have  thought  it  best  to  give, 
slightly  condensed,  his  own  account  of  the  fitting  on  of  his  splintb 
It  will  be  seen  that  if  success  is  to  be  obtained  much  personal 
care  and  attention  must  be  given  by  the  surgeon. 

Mb.  Thomas'  Account  of  his  Splint.* 

We  will  suppose  the  patient,  at,  ten,  with  right  hip  joint  disease.  The 
surgeon  requests  him  to  stand  on  the  left  limb,  and  proceeds  to  measure 
him  for  the  instrument.  A  block,  or  several,  if  necessary,  are  placed 
under  the  sole  of  his  right  foot,  until  the  sound  limb  is  raised  sufficiently 
to  allow  the  spine  to  resume  its  natural  form. 

Now  he  takes  a  long,  flat  piece  of  malleable  iron,  one  inch  by  a  quarter 
for  an  adult,  and  three-quarters  of  an  inch  by  three-sixteenths  for  children, 
and  long  enough  to  extend  from  the  lower  angle  of  the  shoulder-blade  in 
a  perpendicular  line  downwards  over  the  lumbar  region,  across  the  pelvis 
slightly  external,  but  close  to,  the  posterior  superior  spinous  process  of  the 
ilium,  and  to  the  prominence  of  the  buttock,  along  the  course  of  the  sciatic 
nerve,  to  a  point  slightly  external  to  the  centre  of  the  extremity  of  the  calf 
of  the  leg.    The  iron  must  be  modelled  to  this  track  to  avoid  excoriations. 

The  lumbar  portion  of  the  upright  must  be  invariably  almost  a  plane 
saii&oe,  and  rotated  on  its  axis  in  the  direction  of  the  arrows  (Fig.  130), 


Fio.  IZO.-^SingleThomcu^  Splint, 


•  Lea  Cit  pp.  28-42. 
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more  or  less  in  proportion  to  the  plumpness  of  tlie  patient.  This  iron 
forms 'the  upright  portion.  It  is  very  necessary  that  it  should  come  below 
the  knee,  to  enable  the  surgeon  to  fix  this  joint. 

Then  measure  round  the  chest,  a  little  below  the  axilla,  deductinf^,  in 
the  case  of  an  adult,  four  inches  from  the  chest  circumference.  This  latter 
will  be  the  measure  for  the  upper  cross  piece,  which  is  made  from  a  piece 
of  hoop  iron,  one  and  a  half  inches,  by  one  eighth  of  an  inch.  The  hoop 
is  firmly  jointed  to  the  top  of  the  upright  with  a  rivet,  (Fig.  130)  at  one 
third  of  its  length  from  the  end  next  to  the  diseased  side.  It  is  important 
to  give  the  upper  crescent  this  oval  shape,  to  assist  in  arresting  the  machine 
from  rotating  from  its  position  behind  the  body,  and  thus  prc^ucing  inye^ 
sion  of  the  limb.  Another  strip  of  hoop  metal,  three  quarters  of  an  inch 
by  one  eighth  of  an  inch,  and  in  length  two  thirds  of  the  circumference  of 
the  thigh,  is  fsistened  to  the  upright,  at  a  position  from  one  to  two  inches 
below  the  fold  of  the  buttock,  then  another  piece  of  metal  of  like  strength, 
equal  to  half  the  circumference  of  the  leg  at  the  calf,  is  firmly  rivetted  to 
the  lower  extremity  of  the  upright. 

The  short  portion  of  the  top  luilf  circle  is  next  to  the  diseased  side,  with  a 
spce  intervening,  while  the  long  portion  must  be  closely  fitted  to  the  sound 
side .  If  the  nuumine  should  tend  to  rotate  from  the  disused  side,  then  daily 
contract  the  long  wing  of  the  crescents,  and  expand  the  short  ones. 

In  applying  the  instrument  with  two  uprights  (Fig.  131),  care  should 


Fig.  IZh— Double  Thomou^  Splint. 

be  taken  to  measure  the  distance  between  the  tip  of  right  and  leflD  posterior 
spinous  processes,  and  then  to  set  the  uprights  parallel  and  apart  one  inch 
more  than  such  measurement,  or  it  cannot  be  tolerated  by  the  patient*  The 
two  uprights  should  be  connected  by  a  cross-bar  when  practicable,  which 
is  not  possible  when  the  double  instrument  is  used  for  reduction  of 
deformities  ;  when  used  it  will  be  found  useful  for  the  attendant  to  grasp 
in  nursing. 
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The  inBtrnment  b  cow  readj  to  b«  padded  and  covered.  Th«  former  i* 
coiiTenieiiUy  done  with  boiler  felt,  the  Utter  with  basil  leather. 

It  will  ohea  occar  that  some  «lighC  altentiou  will  be  demanded,  at  soine 

SBiiod  dnring  the  progress  of  the  case,  and  if  it  is  one  attended  with  mncb 
eformitf,  the  sui^eon  will,  for  a  few  weeks,  oecasionally  hare  to  alter  tbfi 
outres  of  the  appliance.  This  modification  he  ehould  be  prepwrod  to 
perform  himaelf^  with  wrenches. 

The  patient  being  placed  in  the  machine,  the  npper  circle  roand  the 
cbeBt  is  closed  with  a  strap  and  buckle,  and  the  limb  it  bound  with 
flannel  from  the  calf  upwards  beyond  the  small  crescent. 

Should  the  instrument  rotate  towards  the  diseased  side,  and  so  become 
a  side  splint,  the  surgeon  should  contract  the  longest  wiug  of  the  apper 
cieecen^  and  expand  the  shorter  one ;  or  if  the  instrument  does  not 
rotate,  ^et  the  stem  is  not  over  the  prominence  of  tlie  buttock  and  well 
behind  the  thigh,  then  the  upright  requires  more  twisting. 

It  is  very  desirable  that  the  patient  should  be  confined  to  bed  for  • 
period  at  the  commencement  of  the  treatment.  This  preliminary  reoli- 
nation  I  have  never  noticed  to  injure  the  general  heslUi,  but  inrariably 
improves  the  patient's  condition,  and  shortens  the  acute  stage. 

During  the  first  stage  of  the  mechanical  treatment,  the  surgeon  being 
satisfied  that  suppuration  has  been  avoided,  permits  the  patient  to  proceed 
on  to  the  second  stage.  He  is  then  allowed  to  go  about  with  the  aasistanoe 
of  crutches,  the  frame  continued,  and  an  iron  patten  at  least  four  inchee 
in  depth  is  placed  under  the  shoe  of  the  sound  limb  (Fig  132).    These 


Fio.  ISi.^Tluma^  SpliiU  ap^ied.— (From  Noble  Smith.    After 

Tkomat.) 

mnat  be  ooutinned  until  the  linib  is  well  atrophied  around  the  gieat 
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trocbanter,  the  ontline  of  which  should  be  more  difloernible  than  that  of 
the  sound  side. 

Now  we  come  to  the  third  stage.  The  patient  takes  off  the  framework 
in  bed  and  replaces  it  daring  the  day,  still  using  the  crutch  and  patten  for 
a  certain  period. 

We  now  arrive  at  the  fourth  stage.  The  mtient  totally  discards  the 
frame,  and  uses  the  crutch  and  patten  only.  These  he  sets  aside  after  the 
surgeon  is  well  satisfied  with  regard  to  the  permanence  of  the  cure.  If  the 
case  does  not  progr^  to  the  satisfeustion  of  the  surgeon,  some  of  these 
stages  must  necessarily  be  prolonged. 

The  weight  of  the  lower  extremity  is  equal  to  reducing  any  angular 
deformity  of  the  hip  or  knee  joint,  not  resulting  from  true  anchylosis,  and 
is  capable  also  in  some  degree  of  diminishing  any  shortening,  should 
absorption  of  the  head  of  the  bone  occur,  proyided  a  suitable  mechanical 
arrangement  be  applied,  and  continued  during  a  sufficient  period. 

The  splint  ought  to  be  applied  at  once,  whatever  be  the  stage  of  the 
disease.  Forcible  flexion,  extension,  tenotomy,  or  chloroform,  are  to 
be  avoided  as  unnecessary.  In  the  presence  of  my  method  these  opera- 
tions are  undesirable,  though  they  were  essential  at  one  time.  Bven 
should  the  deformity  be  an  extreme  one,  no  violence  must  be  attempted  ; 
the  limb  should  be  gently  persuaded  to  come  back  from  the  erring 
position,  and  as  it  assents,  the  wrenches  should  be  used  to  alter  the  hip 
instrument  towards  the  normal  line. 


From  this  account  it  will  be  seen  that  Mr.  Thomas  advocates 
his  splint  and  plan  of  treatment  in  all  stages  of  the  disease.  For 
the  reasons  we  have  already  stated,  we  believe  that  its  great 
value  will  be  found  in  the  treatment  of  sub^ute  and  subsiding 
cases,  with  only  a  moderate  amount  of  deformity.  The  advantages 
gained  by  nothaving  toconfinethe  patienttobed  are  hereenormous, 
and  most  certainly,  if  the  splint  fits  properly,  and  is  well  looked  after, 
the  weight  of  the  limb  does,  in  practice,  act  as  a  most  efficient 
agent  in  the  reduction  of  the  deformity. 

Wehave  found  thata  pieceof  leaden  gas  tubing,  flattened  out,acts 
better  for  the  modelling  rod,  than  the  malleable  iron  Mr.  Thomas 
advises. 

The  flexibility  of  the  lumbar  spine  is  always  very  great,  and  is 
especially  marked  in  children  ;  the  patten  should,  therefore,  be  in 
them  not  only  relatively,  but  absolutely  as  high,  or  higher,  than 
is  necessary  for  adult  patients. 

Forcible  straightening  of  the  limb,  the  patient  being  under  an  y<»rfMf 
amesthetic,  with  tenotomy  where  necessary,  is  sometimes  a  very  •*"*'*••""*' 
successful  treatment.    It  is  only  applicable  to  those  cases  in 
which  the  inflammatory  mischief  has  absolutely  passed  away, 
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leaving  contraction  of  the  muscles  and  adhesions  about  the 
joint. 

It  may  not  be  possible  to  bring  the  limb  quite  down  at  one 
operation,  but  the  improvement  must  be  maintained  to  its  faU 
extent  by  putting  on  a  Bryant's  splint,  or  a  common  long  splint, 
before  the  effect  of  the  ansBsthetic  has  passed.  Later  on,  a  moulded 
felt  splint,  or  a  plaster  spica  may  be  applied.  If  any  tendons 
require  to  be  divided,  they  will  probably  be  those  of  the  adductor 
lungus  or  the  tensor  fasciaB  femoris.  The  operation  is  in  all  cases 
quite  simple. 

(2.)  Cases  which  have  run  on  to  suppuration,  in  which  excision 
is  not  considered  advisable. 

These  cases  differ  very  widely  among  themselves.  In  some, 
the  disease  runs  a  favourable  course  to  consolidation,  its  duration 
not  being  much  affected  by  the  abscess  formation  ;  in  others  the 
formation  of  pus  is  the  first  chapter  in  a  history  of  hectic  fever, 
and  of  steady  exhaustion. 

In  the  chief  practical  points,  the  manipulative  management  of 
this  class  does  not  generally  differ  from  that  of  the  one  which 
has  just  been  considered,  and  the  choice  of  the  line  on  which  the 
treatment  is  to  be  carried  out  must  be  made  on  general  surgical 
principles. 

The  risk  of  bed  sores  must  be  kept  in  mind  if  confinement  to 
bed  be  decided  upon.  These  are  apt  to  occur  in  severe  cases 
during  the  treatment  by  the  stirrup  and  weight,  unless  great  care 
be  taken.  If  there  be  any  tendency  to  their  formation,  it  will 
hardly  be  possible  to  carry  out  this  plan  of  treatment  efficiently, 
but  the  patient  may  be  put  into  a  Bryant's  splint  in  the  prone 
position  (see  treatment  after  excision),  or  in  the  ordinary  fashion, 
or  may  lie  on  a  softer  bed,  or  on  a  water  cushion,  in  a  Thomas' 
splint  very  carefully  fitted. 

In  extreme  cases  of  emaciation  the  temptation  is  great  to  allow 
the  legs  to  be  drawn  up,  so  that  the  body  may  lie  over  to  one 
side  more  easily,  but  the  limbs  must  never  be  allowed  to 
assume  this  position  if  it  can  in  any  way  be  prevented. 

With  regard  to  the  abscess  itself,  when  it  becomes  necessary  to 
evacuate  the  pus,  aspiration  should  in  most  cases  first  be  employed, 
and  may  be  repeated,  for  it  sometimes  happens  that  after  the 
abscess  cavity  has  filled  once  or  twice,  suppuration  ceases.    If  it 


OF  HIP  DISEASE,  ETC.  301 

does  not,  sooner  or  later  the  cavity  must  be  thoronghly 
drained. 

A  sufficient  opening  at  the  most  dependant  part,  and  counter 
openings,  being  made,  a  piece  of  drainage  tube,  or  a  wisp  of 
horsehair  maybe  passed  right  through,  or  two  pieces  of  tube  may 
be  used.  It  is  then  easy  to  wash  out  *  the  cavity  with  Condy,  or 
carbolic,  or  iodine,  or  with  any  lotion  that  may  be  ordered.  (See 
the  treatment  of  abscesses,  in  the  section  on  Minor  Surgery.) 

The  opening  and  subsequent  dressing  is  commonly  performed 
with  strict  Listerian  precautions.  The  absorbent  salicylic  wool 
will  be  found  very  useful  here,  if  there  be  much  discharge,  and  it 
is  often  wise  to  put  a  certain  amount  of  elastic  pressure  over  the 
abscess  walls  with  a  Martin's  bandage  arranged  in  a  figure  of  8, 
particularly  when  the  patient  is  beginning  to  get  about. 

(3.)    Cases  in  which  division  of  the  neck  of  the  femur  has  When 

,  /•  T  osteotomy  bM 

been  performed.  b^en 

Supposing  the  operation  of  osteotomy  of  the  femoral  neck  to  performed, 
have  been  successfully  performed,  the  deformity  will  not  be  cured 
without  the  most  careful  after  treatment.  An  interrupted  long 
splint,  or  a  Bryant's  (which  is  better),  are  generally  used  at 
fiirst,  and  later,  a  Thomas',  or  a  moulded  one.  The  stirrup  and 
weight  are  sometimes,  but  more  rarely,  used,  but  the  after  manage- 
ment of  these  operation  cases  will  vary  with  the  individual 
practice  of  the  operating  surgeon. 

(4.)    Cases  in  which  excision  of  the  joint  has  been  perjormed.    When  the 
The  same  remarks  apply  here  as  to  the  preceding  class,  save  j^*°|]^^  ^**^ 
that  osteotomies  are  performed  as  a  rule,  on  well-nourished, 
healthy  subjects,  while  cases  calling  for  excision  are  often  much 
exhausted  by  irritative  fever  and  suppuration. 

Of  all  the  splints,  we  believe  the  best  to  be  certainly  Bryant's  Bryant's 
(see  Figs.  125,  126).     It  has  this  advantage  over  others  that,  if  "^ 
desired,  the  patient  can  be  put  into  it  in  the  prone  position  ; 
this  is  often  very  useful  for  cleanliness,  especially  soon  after 
the  excision,  in  children,  or  if  there  be  a  tendency  to  bed  sores. 

It  is  easy  to  exert  too  much  traction  on  the  limb  after  excision,  H^guUtion  o! 
and  care  must  be  taken  to  maintain   the  proper  amount  of 
shortening,  neither  allowing  the  shaft  to  slip  up  and  irritate  the 
pelvis,  nor  to  be  pulled  down  so  that  the  interval  at  the  site  of  the 
excision  is  too  wide  to  be  filled  up  in  the  course  of  consolidation. 
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Other  splints,  If  a  plain  long  splint  be  used,  it  must  have  a  suflScient  inter- 
ruption and  a  foot  piece.  This  splint  may  be  combined  with  a 
stirrup  and  weight,  as  in  fractures  of  the  femur  (g.  t;.),  or  the 
stirrup  may  be  used  alone,  in  which  case  there  is  the  risk  of  over 
extension  which  has  just  been  mentioned. 

In  the  later  stages  of  consolidation,  a  Thomas'  splint  is  very 
useful,  and  later  still,  a  spica  of  plaster  of  Paris,  or  a  moulded 
splint. 
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CHAPTER  XXIV. 


Op  the  "  Jacket  "  Treatment  op  Spinal  Disease. 

Of  the  Application  of  Jackets  in  Spinal  Cases.  * 

Since  the  introduction  of  the  jacket  treatment  of  spinal  disease.  General 
numbers  of  these  cases  have  been  rescued  from  the  hands  of  the  2*°"*d«»- 
instrument  makers  or  from  a  confinement,  both  irksome  and 
demoralising,  to  the  bed  or  couch. 

Nowadays,  every  surgeon  is  expected  to  know  how  to  put  on  a 
plaster  or  felt  jacket,  and  every  dresser  should  acquire  the 
knowledge  of  a  mode  of  treatment  which  has  produced  such 
important  changes  of  practice. 

This  is  not  the  place  to  discuss  the  whole  pathology  and  treat- 
ment of  spinal  cases,  but  at  the  same  time  it  may  be  freely 
allowed,  and  should  be  understood,  that  not  all  cases  of  true 
spinal  disease  are  suitable  for  the  jacket  at  any  stage,  but,  on 
the  contrary,  that  many  cases  may  be  better  and  more  conveniently 
treated  by  some  form  of  steel  support,  and  that  both  in  the 
diagnosis  of  the  nature  of  the  spinal  trouble  and  in  the  discrimi- 
nation of  the  cases  to  which  this  treatment  is  applicable,  great  care 
is  often  required. 

A  jacket,  placed  on  a  patient  who  does  not  require  one,  is 
actively  harmful,  hampering  respiration  and  growth,  and 
depriving  muscles  and  joints  of  their  power  of  movement  and 
development.* 

Especially  among  the  unfit  cases  may  be  mentioned  those  Unfit 
ricketty  spines  so  common  in  quite  young  children,  and  cases  of 
simple  lateral  curvature,  due  to  laxity  of  ligamentous  structures, 
where  the  deformity  has  not  produced  noteworthy  visceral  dis- 
placement and  is  not  associated  with  other  diseases,  such  as 
paralysis. 

*  See  the  Author's  paper  on  this  subject  in  the  Proceedings  of  The 
International  Medical  Congress,  1882,  Section,  Diseases  of  Children. 
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But  when  all  the  unfit  cases  are  exhausted,  there  will  atill 
remain  such  a  very  large  class  of  patients  for  whom  a  jacket  is 
by  far  the  readiest,  cheapest,  and  most  appropriate  treatment, 
that  its  application  should  not  be  allowed  to  become  a  speciality, 
but  should  be  understood  by  all  general  surgeons. 

The  two  kinds  of  jackets  which  we  shall  particularly  describe 
are  made  of  plaster  of  Paris  and  poroplastic  felt,  respectively, 
though  the  principle  may  be  carried  out  in  other  materials,  such 
as  leather,  gutta-percha,  or  paraffin. 

The  objects  of  any  form  are  to  inmiobolize  the  spine  about 
the  seat  of  the  disease,  and  to  fix  the  whole  spine  in  the  best 
position  possible,  that  is,  with  as  little  curvature  and  rotation  of 
the  vertebral  sections  as  the  extent  and  stage  of  the  disease  will 
allow.* 
condiS^T*'^  To  do  this  by  means  of  any  splint  or  case,  moulded  to  the 
body,  it  is  obvious  that  the  case  must  be  fitted  (1)  while  the 
trunk  is  as  much  extended  as  it  may,  or  rather  as  it  ought,  to  be  ; 
(2)  with  the  thorax  in  the  position  of  inspiration  ;  (3)  with  all 
bony  prominences  protected ;  (4)  with  a  good  hold  on  the  pelvis 
to  serve  as  the  basis  of  support. 

It  must  also  be  as  light  as  is  compatible  with  strength,  and  be 
loose  enough  over  the  abdomen  to  allow  of  moderate  distension 
by  food  or  flatus. 
Extension  of  The  extension  of  the  trunk  may  be  attained  by  Dr.  Sayre's 
method  of  suspension,  or,  in  the  case  of  children,  by  simply 
holding  them  up  with  the  hands  in  the  armpits,  or  by  the 
inclined  plane ;  this  latter,  however,  cannot  be  used  for  the 
ordinary  plaster  case. 
By  aoBpenBion.  Qf  these  three  methods,  the  suspension  from  the  tripod  requires 
the  most  care.  As  shewn  in  the  figure  (Pig.  1 33),  the  patient  can  be 
suspended  with  the  feet  just  off  or  just  on  the  ground — in 
England  the  general  practice,  with  which  we  thoroughly  agree, 
is  not  to  swing  the  patient  clear  of  the  ground — by  means  of 
straps  and  padded  slings,  which  pass  round  the  head  and  beneath 
the  axillaB,  and  are  attached  to  a  crossbar,  itself  connected  with  a 

s 

*  If  the  disease  be  high  up,  as  in  the  cervical  spine,  the  vertebne  cannot 
themselves  be  fixed,  but  the  manner  of  supporting  the  head  will  be  described 
directly  (see  "  Jury  Masts.'O 
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cord  passing  over  a  system  of  multiplying  pulleys.     By  means  of 


Fia  133. 
tbifl  cord,  partial  or  complete  suspeuaion  may  be  attained  by  the 
patient  himself,  or  by  an  asaistaut,  with  a  very  moderate  amoont 
of  force. 

In  severe  cases,  or  if  there  be  any  lose  of  power  in  the  legs,  the 
patient  may  convenieDtly  sit  under  the  crossbar,  inside  the  tripod, 
and  have  the  slings  adjusted.  ObjMiiaii: 

The  objections  to  the  suspension  apparatus  are,  that  in  children 
it  b  alarming  and  fatiguing,  and  even  for  adults  it  is  generally  a 
trying  ordeal.  For  most  cases  it  is  no  doubt  safe  enough,  but 
delicate  patients  must  be  watched  lest  Eaiutness  comes  on,  and  if 
the  consolidation  of  the  vertebra  be  only  in  its  early  stages  it  is 
impossible  to  be  too  careful  not  to  inflict  damage  by  fotnble 
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extension.     Unfortunately,  it  is  diflScult  to  estimate  the  force 
which  is  being  employed,  owing  to  the  multiplying  pulleys. 

Speaking  generally,  however,  it  may  be  said  that  for  adults,  if 
the  ordinary  plaster  c&se  is  to  be  applied,  gentle  suspension  from 
the  tripod,  in  the  standing  or  sitting  position,  will  be  best ;  but 
that  for  young  children,  suspension  by  an  assistant  with  the 
hands  in  the  armpits  is  much  to  be  preferred. 

The  simple  inclined  plane,  with  the  arms  thrown  over  the  head 
and  grasping  a  bar,  is  even  a  better  and  safer  way  of  producing 
extension  in  the  position  of  inspiration.  This  position  cannot  be 
maintained  while  a  bandage  is  being  rolled  on  the  trunk,  so  that 
it  will  not  do  for  an  ordinary  plaster  case  ;  but  for  the  poroplastic 
jacket,  or  for  a  modification  of  the  plaster  one  to  be  presently 
described,  we  recommend  it  before  all  others. 

The  inspiratory  position  of  the  chest-walls  is  secured  .by 
that  of  the  hands,  if  the  inclined  plane  be  used,  and  this  is  the 
case  also  with  the  tripod,  if  the  patient  be  self-suspended ;  if  not, 
the  hands  may  be  raised  to  grasp  the  legs  of  the  support,  but  the 
management  of  this  is  often  a  difficulty.  In  holding  up  children 
by  the  hands  in  the  axillse,  it  is  easy  to  maintain  the  desired 
position  of  the  arms  and  chest-walls. 
The  protection  J'he  protection  of  prominences  is  most  important.  Not  only  the 
angle  at  the  curvature  of  the  spine,  if  one  be  present,  but  any 
other  projection  which  seems  in  the  least  likely  to  be  rubbed,  muat 
be  protected  by  pads  placed  on  either  side,  or  around,  but  not 
over  it.  The  pads  are  best  made  of  tow,  covered  with  old  table 
linen,  and  are  placed  in  position  next  to  the  skin.  Careful 
moulding  of  the  case  to  all  irregularities,  by  pressing  and 
squeezing  it  into  shape  before  it  sets,  will  also  prevent  chafing. 

The  hold  on  the  pelvis  is  very  important,  and  its  neglect  is  the 
most  common  cause  of  failure  of  the  treatment.  If  the  case 
merely  encloses  the  trunk  as  in  a  barrel,  there  is  no  relief 
afforded  in  the  way  of  support  of  the  weight  of  the  head  and 
upper  extremities,  nor  is  the  rotation  of  the  spine  at  all  prevented. 
The  requisite  grip  is  easily  secured  by  taking  care  to  bring  the 
bandage,  or  the  felt,  at  least  1^  inches  below  the  front  part  of 
the  iliac  crest,  and  to  mould  the  case  to  the  prominence  of  that 
bone. 
We  will  pass  now  from  the  consideration  of   the  general 


of  promi- 
nences. 


The  hold  on 
the  pelvia. 
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principles  of  the  jacket  treatment,  to  a  description  of  the  actaal 
application  of  the  common  plaster  jacket,  of  its  modifications,  and 
of  the  poro-plastic  jacket 

We  will  take  first  the  case  of  an  application  of  the  jacket  in  Appliofttion 
the  ordinary  manner.     A  time  should  be  chosen  not  less  ^l^wi  fankeTin^ 
two  hours  after  a  meal,  if  possible  on  a  dry  day,  and  the  room  in  ordinaiy 
which  the   operation  is  about  to  be  performed  should  have  a™*""*'* 
good  fire  in  it.     A  firm  horse  hair  mattress  should  be  laid  on  the 
floor  near  the  fire,  ready  to  place  the  patient  upon,  as  soon  as  the 
jacket  is  adapted. 

The  patient  is  then  stripped,  and  the  cinglet  or  jersey  which  is  The  jersey, 
to  go  under  the  jacket,  and  which  is  of  a  kind  specially  made  for 
the  purpose  (although  other  jerseys  will  do),  is  slipped  on.  It 
will  be  found  best  to  do  this  with  the  seams  which  join  its  two 
halves,  running  down  the  middle  of  the  back  and  front,  and  n6t 
at  the  sides,  as  is  usual,  and  indeed  intended  by  the  makers. 
The  cinglet  will  be  found  to  come  much  higher  up  before  and 
behind,  if  this  plan  be  adopted. 

When  the  cinglet  is  on,  the  tags  for  the  shoulders  are  tied, 
or  fastened  with  safety  pins  (on  no  account  must  an  ordinary 
pin  be  used  anywhere  in  these  cases),  and  then  the  pads  must 
be  adjusted  to  protect  the  angular  curve,  when  necessary,  which 
it  almost  always  is.  If  the  abdomen  be  unusually  retracted,  it  is 
wise  to  place  a  temporary  pad  to  bring  up  the  circumferenpe  of 
the  jacket  there,  to  its  normal  size.  The  permaneiit  pads  at  the  The  pads, 
back  or  elsewhere  should  be  fastened  to  the  cinglet  with  a  stitch 
or  two,  after  they  have  been  carefully  adjusted.  The  bottom  of 
this  garment  is  then  fastened,  back  and  front  together,  between 
the  thighs  with  a  safety  pin. 

All  is  ready  now  for  suspension.    In  the  case  of  a  child,  as  we  The  snspeu- 

have  said,  this  is  best  performed  by  an  assistant  placing  the 

iiands  in  the  axillae,  so  as  to  grasp  the  arms  at  their  highest  point. 

The  child  can  thus  easily  be  held  with  the  shoulders  well  thrown 

back  and  with  the  toes  just  touching  the  ground.     But  except  in 

children,  if  suspension  is  to  be  employed,  the  patient  must  have 

the  head  and  shoulder  slings  of  the  tripod  adjusted  so  as  to  give 

an  equal  pull  upon  every  part,  as  seen  in  the  figure.    The  straps 

of  all  the  slings,  and  of  the  chin  and  occiput  supports,  can  be 

altered  to  suit  different  patients^  and  too  much  care  cannot  be 
X  2 
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taken  to  get  the  support  exactly  right  before  applying  the 
bandage.  As  a  general  rule,  the  patient  stands  for  the  suspension ; 
but  if  there  be  great  weakness,  or  any  paralysis,  or  simply  if  it  be 
found  more  comfortable,  a  seat  without  a  back  (a  rotary  music- 
stool  does  best)  may  be  placed  beneath  the  tripod. 

When  the  slings  have  once  been  adjusted,  the  actual  raising 
should  not  be  made  until  everything  is  ready  for  the  applica- 
tion of  the  bandage,  and  in  our  opinion  it  is  never  advisable  to 
swing  the  patient  quite  clear  of  the  ground  or  stool. 

The  general  manipulation  of  rolling  on  a  plaster  of  Paris 

bandage  has  already  been  described,  and  this  particular  form  does 

not  differ  in  any  essential  point. 

Application  of     Six  or  eight  freshly-rubbed  muslin  bandages  will  be  required, 

the  bandages.  ^^^  y^^]^  ^jj^y  i^^^j  |^  small  quantity  of  loose  plaster  should  be 

put  into  an  oven  for  about  an  hour  before  they  are  wanted.  In 
moistening  the  bandages,  a  large  basin  of  warm  water  should  be 
used,  and  they  should  be  laid  in  it  sideways,  so  that  the  plaster 
will  not  fall  out.  As  soon  as  one  is  moistened,  it  is  taken  out  and 
another  is  put  in  the  water,  while  the  surgeon  rapidly  rolls  the  first 
on  to  the  trunk  of  the  patient,  allowing  the  bandage  to  take  pretty 
much  its  own  course,  but  endeavouring  to  work  generally  in 
figures  of  8,  the  upper  loop  encircling  the  chest  and  the  lower  one 
grasping  the  i)e1vis.  The  bandage  must  on  no  account  be  drawn 
upon,  but  merely  rolled  on.  When  the  first  is  finished  the  second 
is  taken  out  of  the  water  and  a  third  one  put  in,  and  so  on.  As  a 
rale,  for  a  child  of  eight  years  of  age,  four  bandages  will  be 
enough  to  make  a  jacket  three  layers  thick  everywhere,  and  four 
layers  in  the  parts  that  most  require  strength.  For  an  adult,  six 
will  generally  be  necessary. 

While  the  bandages  are  being  rolled  on,  an  assistant  should 
rub  in  additional  loose  plaster  with  the  hand,  moistening  it  as  is 
required  ;  and  when  the  bandages  are  all  put  on,  the  whole  jacket 
must  be  worked  over  with  moistened  plaster,  well  rubbed  in,  until 
the  surface  has  a  uniform  greasy  feeling.  The  prominences  of  the 
pelvic  crest,  the  spine,  etc.,  must  now  be  moulded  before  the 
plaster  sets. 

All  this  must  be  done  very  quickly,  for  the  position  is  a 
fatiguing  one.  In  most  cases  it  is  wise  to  have  one  assistant 
wiiose  whole  care  must  be  to  watch  the  patient,  and  to  look  after 
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the  suspension.  If  in  the  process  of  applying  the  jacket,  any 
symptoms  of  embarrassment,  either  to  the  breathing  or  circulation, 
appear,  the  patient  must  be  promptly  lot  down,  and  the  bandages 
removed. 

When  the  application  is  finished,  some  patients,  if  there  be  no  Removal 
great  discomfort,  may  be  left  partly  suspended  for  some  ten  '"*^^* 
minutes  while  the  jacket  begins  to  set,  but  as  a  rule  it  is  advisable 
to  remove  them  from  the  apparatus  as  soon  as  possible,  and  lay 
them  flat  on  the  mattress,  placed  ready  on  the  floor,  near  a  fire. 
The  removal  must  be  made  with  great  care,  so  as  to  avoid  any 
cracking  of  the  case.  Hot  water  bottles,  or  hot  bricks,  laid  near 
the  case  will  hasten  its  drying,  especially  in  damp  weather. 

As  a  rule,  the  patient  had  better  remain  still  for  three  or  four 
hours  while  the  case  is  setting.  It  will  then  probably  require  a 
little  trimming  and  cutting  away  in  the  armpits,  etc.,  which  can 
conveniently  be  done  with  a  sharp  knife. 

The  safety-pin  in  the  perintcum,  and  the  stomach  pad,  can  be 
removed  as  soon  as  the  patient  is  laid  down. 

Figure  134  is  drawn  from  a  case  of  angular  curvature  of 
ordinary  severity,  in  which  a  plaster  case  had  been  applied. 


Fig.  134. — Plaster  of  Paris  Jacket  applied. 

Modijications  of  the  above  method, 

(1)  It  is  sometimes  advisable  to  esi>ecia11y  strengthen  the  back,  ModifioatioiM. 
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or  one  side  of  the  case,  when  there  is  a  great  tendency  to  jieic 

Metal  8trii>8.    ^^  when  the  patient  is  unusually  heavy.     If  this  be  done  b; 

increasing  the  amount  of  bandage,  the  case  is  apt  to  be  made  to 

heavy,  and  a  very  good  way  is  to  work  into  the  plaster,  strip 

of  tinned  iron  about  half-an-inch   wide,    with  holes  roughlj 

punched  in  them  to  make  the  plaster  hold  better.     These  ar 

laid  along  the  jacket  as  it  is  being  made,  and  are  incorporates 

/^u    _f     .^    within  its  folds. 

Chaiiffioflr  the  .    , 

jacket,  etc.  (V  ^^^^  great  drawback  of  this  jacket  treatment  is  the  impossi 

bility  of  getting  at  the  skin  to  wash  it,  or  of  cleansing  the  cinglel 
and,  among  the  poor,  there  is  great  difficulty  in  avoiding  th 
presence  of  vermin.  If  only  one  cinglet  be  iised,  it  cannot  b 
changed  without  making  a  new  jacket. 

There  are  two  ways  in  which  this  difficulty  may  be  partiall] 
overcome.  The  first,  recommended  by  Mr.  Eeetley,  consists  ii 
laying  two  clean  handkerchiefs  or  napkins,  back  and  front,  betweei 
the  cinglet  and  the  skin  (and  of  course  inside  the  pads)  before  Uu 
jacket  is  applied.  When  these  have  to  be  changed,  this  is  easil] 
done  by  pinning  a  clean  napkin  to  the  lower  edge  of  the  aoilec 
one,  which  should  project  a  little  below  the  plaster  jacket 
then,  by  pulling  the  latter  out  at  its  upper  end,  the  new  follows 
the  old  one  and  lies  in  its  place. 

The  other  way  is  on  the  same  principle,  and  is  Mr.  Ozley'^ 

device.    Two  cinglets,  instead  of  one,  are  worn  throughout  tlu 

treatment  (the  pads  being  fastened  to  the  outer  one  only).     The 

outer  one  adheres  to  the  plaster,  and  forms  part  of  the  case,  but 

the  inner  one  can  be  removed  by  pulling  it  off,  over  the  head  and 

shoulders,  having  tacked  a  clean  one  to  its  lower  edge  all  round 

a^^ia^oL  (^^  ^  ®^^'^  ^^^^  important  modification  is  due  to  Dr.  Walker 

while  lying      of  Peterborough,*  by  means  of  wliich  the  swing  may  be  dispensed 

down.  mth,  and  a  plaster  jacket  be  put  on  while  the  patient  lies  flat,  or 

better  still,  extended  on  an  inclined  plane,  with  the  hands  raised 

backwards  above  the  head,  and  grasping  a  bar. 

To  carry  out  this  plan  it  is  necessary  to  retard  the  setting  oi 
the  plaster.  This  is  effected  by  soaking  the  muslin  bandages 
into  the  interstices  of  which  the  plaster  has  been  rubbed  in  the 


*  See  **  British  Medical  Journal,*'  Vol  I.,  1879,  p.  305.    Alao  a  Clinica: 
Lecture  by  Mr.  Fumeaux  Jordan,  **  Lancet,'*  Vol  L,  1880,  p.  905. 
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ordinary  way,  in  a  mixture  of  mucilage  and  water  (about  1  oz. 
to  a  pint  of  water).  When  the  roller  bandages  have  been 
thoroughly  moistened,  they  are  cut  into  lengths  sufficient  to  go 
round  the  body  of  the  patient,  and  to  overlap  some  inches  in 
front.  The  several  lengths  are  then  arranged  on  the  inclined 
plane  so  as  to  form  a  series  of  overlapping  slips,  in  sufficient 
number  to  secure  a  three  or  fourfold  thickness  everywhere. 

The  cinglet  having  been  put  on,  and  the  pads  adjusted,  the 
patient  is  placed  in  the  extended  position,  over  the  slips  of 
bandage,  which  are  then  taken  up,  one  by  one,  and  their 
ends  crossed  over  the  front  of  the  chest  and  abdomen,  like 
one  loop  and  a  bit  of  a  figure  of  8.  If  they  have  been  pro- 
perly placed,  it  will  be  found  that  in  this  manner  a  well-fitting 
jacket,  of  a  somewhat  hour-glass  shape,  will  be  made,  expanding 
above  for  the  upper  part  of  the  thorax,  and  below  to  take  a  hold 
of  the  pelvis. 

The  patient  should  be  allowed  to  lie  still  until  the  case  sets, 
which  it  will  do  in  three  or  four  hours.* 

The  time  occupied  in  the  actual  application  of  this  jacket  will 
generally  be  a  good  deal  less  than  in  the  case  of  the  ordinary 
one,  but  even  if  this  were  not  so,  the  saving  of  fatigue,  and  the 
other  advantages  incident  on  the  doing  away  of  the  necessity 
for  suspension,  are  sufficient  to  make  this  plan  a  very  valuable 
one  in  many  cases. 

On  the  other  hand,  it  would  be  quite  easy  to  make  the  jacket 
by  means  of  short  overlapping  strips  instead  of  the  long  roller 
bandage,  while  the  patient  was  suspended  in  the  tripod,  if  it  were 
so  desired,  but  this  does  not  seem  to  have  come  into  practice. 

(4)  Mr.  Davy  has  adopted  for  some  time  past,  and  has  fully  Mr.  Davy'8 
described  a  plan  of  **  hammock  extension,"  face  downwards,  for  P**°' 
the  purpose  of  putting  on  a  plaster  jacket,  for  a  description  of 
which  the  reader  is  referred  to  his  paper. f 

Suggestions  have  often  been  made  of  slitting  up  the  jacket  in 

*  Mr.  Furneaux  Jordan   (Loc.  cit.)  uses,  instead  of  a  nomber  of  strips 
three  or  four  wide  "compound'*  ones,  each  of  six  or  eight  thicknesses  of, 
muslin  and  plaster,  or  of  three  or  fonr  layers  of  honeycomb  towelling  and 
plaster.     In  either  case  the  number  of  layers  seems  excessive,  if  there  be  a 
proper  amount  of  plaster  incorporated. 

t  "British  Medical  Journal,"  VoL  I.,  1880,  p.  959. 
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front,  and  sonietimeB  of  making  a  hinge  beliind,  bo  that  it  nuty 
be  removable,  but  in  practice  this  has  not  been  fonnd  to  be 
successful. 

When  the  prominence  of  the  angular  curvature  is  the  seat  of 
an  ulcer,  it  is  not  generally  vrise  to  put  on  a  jacket  at  all,  bat  it 
is  sometimes  advisable  to  cut  trap-doors  for  this  conditjon,  or 
opposite  the  opening  of  discharging  sinuses  or  abscesses. 

Poroplastic  jackets. 

The  moulding  of  resinous  felt  into  a  spinal  jacket  does  not 
differ  in  its  main  principles  from  the  moulding  of  that  material 
for  other  splints,  but  the  large  amount  of  felt  employed,  together 
with  the  great  rapidity  with  which  it  sets,  make  a  certain  amount 
of  practice  necessary  in  order  to  be  able  to  fit  a  case  of  spinal 
curvature  properly. 

A  well-fitted  poroplastic  jacket  is  often  an  admirable  method 
of  treatment  It  is  not  much  more  than  half  the  weight  of  a 
plaster  one,  is  porous,  so  that  the  action  of  the  skin  is  but  little 
interfered  with,  and  it  cau  be  removed  altogether,  or  widely 
loosened,  at  frequent  intervals,  for  the  purposes  of  cleanlineaB, 
although  it  will  not  long  stand  being  Laken  off  every  night,  aa  is 
sometimes  advised. 

These  jackets  are  sold  roughly  blocked  out  (Fig,  135)  in  a 


Fig.  135.— Poroplastic  Felt  Jacket. 
sufficient  number  of  sizes,  and  of  three  qnalitie-s,  of  which  the 
two  more  expensive  are  about  equally  good,  though  the  dearer  one 
is  rather  the  lighter  of  the  two.     The  third  and  coarsest  qaalil^ 
is  not  here  recommended. 

The  jackets  are  fitted  with  the  necessary  straps  and  bnckles 
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and  eyelet  holes,  and  lately  an  additional  improvement  has  been 
to  leave  unstiffened  the  felt  corresponding  to  the  front  iliac 
spines,  and  (in  women)  to  the  breasts,  as  shown  in  the  figure. 
Other  parts  may  also  be  left  unstiffened  as  required,  as  over 
tender  prominent  ribs,  or  spinous  processes. 

A  jacket  of  about  the  right  size  having  been  chosen,  it  must 
be  accurately  fitted  to  the  body  of  the  patient,  while  the  position 
of  extension  is  maintained. 

One  way  of  doing  this  is  to  take  a  plaster  cast  of  the  trunk,  Fitting  by 
and  block  the  jacket  upon  that  instead  of  upon  the  body.  This  cast 
is  a  plan  very  generally  followed  by  instrument  makers,  and  has 
this  advantage,  that  any  number  of  jackets  can  be  moulded  in 
the  future  without  further  trouble  to  the  patient.  But  the  first 
cast  is  difficult  to  make,  except  by  a  professional  modeller,  and, 
generally  speaking,  the  position  of  extension  is  not  well  main- 
tained.^ A  cast,  however,  would  be  absolutely  necessary  if  leather 
were  used  instead  of  felt. 

But  the  general  practice  is  either  to  suspend  the  patient  from  By  the  tripod, 
the  tripod,  or  to  procure  the  extension,  and  the  inspiratory  position, 
by  means  of  an  inclined  plane.    As  we  have  said  before,  we  con- 
sider that  the  latter  is,  in  ordinary  cases,  much  to  be  preferred. 

In  either  case,  the  fitting  of  the  cinglet  and  pads  is  just  the  By  the 
same  as  if  a  plaster  jacket  were  about  to  be  made,  and  if  the  tripod  "*^^®^  pUne. 
be  used,  the  head  and  shoulders  are  adjusted  exactly  as  has  been 
before  described.  If  the  plan  of  the  inclined  plane  be  chosen,  the 
patient  lies  down  on  it,  and,  raising  the  arms  above  the  head, 
catches  hold  of  some  bar  or  support.  The  best  inclined  plane  is 
the  simplest,  namely,  a  board  about  two  feet  wide,  and  with  an 
inclination  of  about  two  feet  in  six.  There  must  be  no  foot- 
piece,  nor  any  pillow  for  the  head. 

The  same  method  of  softening  the  jacket  can  be  employed  in  Softening  the 
either  case.  This  can  be  done  very  well  in  a  good-sized  oven  at  the  ^ 
ordinary  cooking  heat,  in  which  the  jacket  should  be  suspended 

*  The  author  has  recently  made  a  cast  of  the  inside  of  an  old  jacket  serve 
as  the  model  on  which  a  new  one  could  be  blocked,  and  found  that  it  answered 
the  purpose  very  weU  ;  all  that  was  required  was  to  pour  plaster  of  the  consis- 
tency  of  cream  into  the  jacket  standing  on  a  board,  as  into  a  bucket,  the  straps 
being  buckled  to  close  it  in  front.  If  a  layer  of  paper  be  pasted  inside  there 
will  be  no  adherence  of  the  cast  to  the  felt  mould. 
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In  the  kitchen  from  some  support,  such  as  a  surgical  cradle  ;  it  must  hang  free, 
and  must  not  touch  the  sides  anywhere  or  it  will  burn  ;  it  must 
also  be  well  moistened  and  a  pan  of  water  should  be  placed  on  tbfe 
floor  of  the  oven. 

""^  "P*^^*^         But  upon  this  plan  it  will  be  necessary  to  bring  the  patient  to 

chamber  the  oven,  i.e,,  in  most  cases,  into  the  kitchen,  and  it  is  generally 
more  convenient  to  bring  the  oven  to  the  patient.  This  may  be 
done  by  using  a  specially  contrived  steam  chamber,  sold  or  let 
out  by  instrument  makers,  and  which  consists  of  an  iron  cylinder 
with  a  double  bottom,  into  which  an  oil  stove-lamp,  a  spirit-lamp, 
or  a  gas-jet,  is  put.  A  pan  of  water  stands  within  the  cylinder, 
which  has  a  tight-fitting  lid. 

The  lamp  quickly  generates  the  steam,  and  there  should  be  heat 
enough  to  thoroughly  soften  the  jacket,  in  three  or  four  minates. 
It  is  then  ready  for  application  and  must  be  at  once  and  as  quickly 

Application  of  as  possible  put  on.  Accordnig  to  the  description  of  Mr.  Swain,* 
the  patient  being  suspended  from  the  tripod,  an  assistant,  (who  is 
advised  to  have  gloves  on)  quickly  draws  first,  the  waist-strap 
and  buckle  together,  then  the  pelvic  ones,  and  lastly  those  about 
the  breast,  the  responsible  surgeon  the  while  moulding  and 
kneading  the  felt  to  the  prominences  of  spine  and  other  parts. 

This  is  a  good  plan  to  follow,  but  a  better,  is,  to  have  ready 
cut,  six  or  eight  lengths  of  broad,  stout  bandage  stuff,  then, 
whether  the  patient  be  suspended  or  be  lying  on  the  inclined  plane, 
the  jacket  can  be  quickly  slipped  on  and  the  sides  brought  round 
into  position,  care  being  taken  that  the  softened  parts  of  the  felt 
correspond  to  the  hips  and  breasts,  and  that  the  buckles  come 
opposite  the  straps.  The  len<^ths  of  bandage  are  then  quickly 
passed  round  and  knotted  in  front  by  the  assistant,  while  the 
surgeon  brings  the  sides  accurately  forward,  and  moulds  them  as 
he  does  so.  The  waist  bandage  is  tied  first,  then  those  for 
the  hips ;  the  breast  ones  next,  and  then  intermediate  ones  as 
may  be  required.  In  this  way  all  fumbling  with  hot  buckles  and 
straps  is  avoided,  the  jacket  is  easily  put  on  before  it  can  set,  and 
a  closer,  more  accurate  fit  is  attained. 

The  jacket  sets  too  firmly  in  a  minute  or  two,  for  any  further 
moulding  to  be  done,  but  it  is  not  really  strong  for  about  half  au 

•  "Lancet,**  26th  June,  18S0. 
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hour,  so  the  patient  must  lie  stiU  for  that  time,  if  os  the  plane,  or 
may  remain  semi-suspended,  if  this  can  be  bome,  or,  as  in  the 
case  of  the  plaster,  may  be  carefully  released  from  the  tripod  and 
lud  flat  on  a  m&ttresa,  this  time  aot  close  to  a  fire. 

When  the  felt  has  set,  the  bandai^es  may  bo  cast  otf,  and  the 
straps  and  buckles  closed.  These  will  very  likely  require  some 
adjustment,  and  for  this  reason  it  id  often  wiser  to  mould  the 
jacket  before  the  straps  and  buckles  are  sewn  on.  The  jacket 
itself  will  almost  certainly  have  to  be  cut  away  somewhere,  or 
slightly  altered,  and  this  may  be  done  iu  odo  of  two  ways,  as  I'rlmnbg,  «te. 
may  seem  best ;  namely,  with  a  hot  iron,  which  will  resofteu  parts 
that  do  not  quite  fit,  or  by  dissolving  out  the  resin,  which  stiffens 
the  felt,  with  spirits  of  wine,  sufficiently  to  make  it  mucb  more 
pliable.  This  ia  often  a  very  good  plau  for  such  parts  as  the 
arm-pits. 

If  the  jacket  be  a  EEulure,  or  if,  as  ought  to  happen  in  the  pro-  Be-^(>UeatloD 
gross  of  a  case,  it  seems  as  if  a  further  improvemeut  were  possible,  ' 

the  case  must  be  slipped  off  and  resofteiied  in  the  steam  chamber, 
unless  of  course  it  be  craclced  or  be  worn  out. 

In  Fig.  136  is  shown  a  felt  jacket,  moulded  to  an  adult  case  of 
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bad  lateral  curvatnre.  In  thb  case  a  similar  jacket  had  beea 
worn  for  several  years. 

Methods  of  support  in  Cervical  caries — Jury  masts. 

When  the  seat  of  the  spinal  disease  is  in  the  cenrical  region,  it 
is  obvious  that  no  jacket  can,  of  itself,  fix  the  vertebrsa.  In  acute 
cases  it  is  generally  necessary  to  make  the  patient  lie  absolute^ 
flat,  with  the  head  fixed  with  pillows  or  aand  bags. 

But  there  are  many  stages  in  the  disease,  in  which  it  ia  both 
safe  and  advisable  to  allow  the  {latient  to  get  about,  {mtvided 
tliat  in  some  way  or  another  the  weight  of  the  head  and  neek 
can  be  taken  ofif  the  diseased  vertebne  and  thrown  elsewhere. 
This  may  be  done  by  various  patterns  of  steel  instruments ; 
these  we  cannot  here  discuss,  but  the  simple  plan  known  as  tJie 
"jury  mast"*  system,  is  very  generally  efficient,  and  caa  be 
carried  out  by  any  surgeon  or  dresser. 

Its  main  features  can  be  seen  in  the  accompanying  figme. 
(Fig.  1 37.)   It  consists  of  a  liglit  plaster  jacket,  from  which  springa 


Fio.  m.— Jury  Matt. 


*  Unde  derivatuT  I  "  Joiynut, 'dnrrie' mut,iiilt  dednr^  &  mut  tolMt 
only  for  ft  pr«a«nt  cccaalon."  If  Johmon  had  been  right,  the  term  wootd  hkre 
been  *  bkppy  one  enongb,  although  ft  bnll  j  but  ftcooiding  to  Skeftt,  the 
word  1b  of  ScftndinftviftD  origin,  and  meana,  to  drive  or  piopel 
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the  mast  itself,  which  is  a  light  bar,  with  a  joint  for  the  adjust-  Shape  of  the 
ment  of  its  length,  arching  overhead,  and  having  a  cross-yard  "'^•■^ 
about   5  inches  long,  from  which  hang  straps  to  support  the 
head  from  the  chin  and  occiput. 

The  mast  is  forked  below,  so  as  not  to  press  upon  the  vertebral 
spines,  and  has  attached  to  it  thin  strips  of  tinned  iron,  with 
pierced  rough  holes,  these  go  round  the  body  and  are  worked  into 
the  plaster  jacket,  and  are  therefore  not  seen  in  the  figure. 

In  fitting  the  mast,  the  iron  bar  should  fijrst  be  bent  with 
wrenches  to  the  right  shape,  and  then  tempered.  The  exact 
height  may  be  afterwards  adjusted. 

The  jacket  may  be  put  on  with,  or  without,  suspension,  as  may  !*■  applica- 
seem  best,  but  if  the  tripod  be  used,  the  greatest  possible  care 
must  be  taken  not  to  put  too  much  strain  on  the  vertebrsB  of 
the  neck.  The  plaster  jacket  must  be  as  light  as  will  fix  the  mast, 
which,  with  the  cross  strips,  is  imbedded  in  its  substance,  having 
layers  of  plaster  both  above  and  beneath  the  iron. 

As  soon  as  the  jacket  is  set,  the  straps  may  be  adjusted,  and 
the  length  so  fixed  that  the  bar  is  just  clear  of  the  head,  when  the 
latter  is  supported  to  the  extent  which  gives  greatest  relief. 
This  height  will  have  to  be  altered  from  time  to  time. 

Although  this  apparatus  would  be  almost  insupportable  to 
people  in  health,  it  can  be  worn  with  comfort  in  cases  of  cervical 
caries,  where  the  relief  it  affords  is  often  very  great.  The  curve 
of  the  mast  in  the  illustration  is  hardly  bent  enough  to  the  shape 
of  the  head  and  neck.^ 

*  Mr.  Fumeaox  Jordan  (loc.  cit)  has  recommended  a  form  of  joiy  matt, 
which  fixes  the  whole  spinal  column,  absolately  preventing  rotation,  and  which, 
therefore,  should  be  more  suitable  than  the  ordinary  plan,  for  caries  of  the  two 
first  cervical  vertebrae.  The  apparatus,  essentikUj,  consists  of  a  plaster  of 
Paris  figure  of  8  ;  the  upper  loop  embraces  the  forehead  and  sides  of  the  head, 
the  decussation  is  at  the  seat  of  the  disease  at  the  back  of  the  neck,  and  the 
lower  loop  encircles  the  root  of  the  neck  ;  the  ends  of  the  bandage  which  has 
formed  the  8,  are  then  attached  over  the  front  of  the  chest  to  a  light  plaster  jacket. 
While  adjusting  this  support,  Mr.  Jordan  uses  a  form  of  "  puUey  extension  "  for 
the  head,  and  the  bandage  he  employs  is  a  multiple  one,  of  several  strips  of 
muslin  ;  for  further  details  of  this  method  the  reader  is  referred  to  the  original 
i>aper  in  the  "  Lancet.*' 
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CHAPTER  XXV. 


Of  Geso  Valoum,  Talipes  of  the  Foot,  etc. 

Of  Genu  Valgum  or  Knock  Knee. 

Oom  TBlgnm       Putting  aside  those  casea  in  wliich  some  operation  abont  the 

"^  °"  femur,  or  about  the  knee  joint  aeoma  to  be  advisable,  much  may 

be  done  by  a  patient  use  of  the  simplest  forms  of  spliuta  ;  in  very 

young  childien  especially,  quite  as  much,  and  probably  more, 

than  can  be  effected  by  the  most  expensive  forms  of  instruments. 

TtMtment  by       For  most  cases,  two  outside  splints  of  a  simple  pattern,  as  those 

pie  iphDtt  ^jjj^jjj  j^j.g  aiiQ^jj  jjj  tijg  figures  (Figs.  138,  139)  will  be  found 
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Fig.  138  Fia  139 

Fias.  138,  139.— «p/i»tto  /!»■  Genu  Valgum  (after  Nd>U  Smith). 
quite  efBcieut.  These  may  be  fastened  on  by  webbing  straps,  or 
by  broad  strips  of  strapping.  In  eitlier  case  one  strap,  or  strip 
of  pkiater,  must  always  go  over  the  knee.  Long,  thick  stockings 
should  be  worn  beneath  the  splints,  or  a  flannel  bandage  may  be 
applied  instead  ;  a  calico  bandage  may  be  put  on  over  all  if  the 
webbing  or  strapping  faib  to  fix  the  splint  firmly  enough. 


OP  GENU  VALGUM,   TALIPES  OP   THE  FOOT,  ETC.  319 

In  bad  cases,  or  ones  which  are  quickly  getting  worse,  it  is  best 
to  wear  the  splints  continuously,  only  taking  them  off  night  and 
morning  for  readjustment. 

But  in  slight  cases,  or  in  those  which  are  on  the  road  to  re- 
covery, free  movement  in  bed  may  be  allowed,  and  the  splints 
put  on  first  thing  every  morning. 

Another  plan,  is  to  put  up  the  legs  in  light  plaster  of  Paris  By  plaster  of 
cases,  stiffened  if  necessary  by  a  wooden  splint  on  the  outside.  *""' 
While  the  plaster  bandages  are  being  put  on,  the  knock-knee 
must  be  forcibly  ^straightened  as  much  as  it  will  bear.  The  new 
position  of  the  limb  will  be  retained  by  the  splint,  and  when  this 
has  been  worn  a  short  time,  (say  three  weeks),  it  may  be  taken 
off,  and  a  further  forcible  straightening  effected  and  retained  in 
the  same  manner. 

Valgus  of  the  knee  is  often  associated  with  that  of  the  foot. 
Which  may  be  the  cause,  and  which  the  effect,  is  a  much  dis- 
puted point ;  but  in  any  case  both  conditions  must  be  attended  to. 

Bandy  (or  bowed)  legs,  curvature  of  the  tibia,  etc. — Simple  Bandy  legi. 
bandy  leg,  or  general  outward  curvature  of  the  tibiae,  inasmuch 
as  it  is  nearly  the  reverse  of  knock-knee,  may  be  well  treated  on 
just  the  same  lines,  the  splints  being  put  on  the  inside  instead  of 
the  outside  of  the  legs.  This  condition  yields  to  treatment  more 
readily  than  valgus  of  the  knee. 

The  curved  tibiffi  which  occur  as  a  consequence  of  rickets,  are  Ricketty 
now  far  more  frequently  treated  by  section  of  the  bones  with  a  SSIT*^"  ^ 
saw  or  a  chisel,  than  formerly  was  the  case.  It  seems  to  be 
established,  that  if  it  be  properly  performed,  the  operation  is 
practically  free  from  danger  ;  and  although  the  ultimate  results 
upon  the  growth  and  nutrition  of  the  bones  can  hardly  be  deter- 
mined absolutely  at  this  time,  all  the  evidence  points  to  there 
being  no  important  disturbance  of  these  processes. 

But  the  number  of  ricketty  legs  which  can  be  improved  or  cured  Treatment  by 
by  proper  splinting,  will  always  be  very  large  as  compared  with  '^        ** 
those  in  which  osteotomy  is  at  all  called  for,  and  common  light 
wooden  splints  are  infinitely  preferable  to  "  irons  "  of  any  kind. 

The  length  and  method  of  attachment  of  these  splints  will 
depend  a  good  deal  upon  the  stage  of  the  disease,  and  upon  the 
age  of  the  patient.  In  the  acute  stage  of  the  rickets,  and 
especially  if  the  children  are  quite  young  and  are  only  just 
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1.  When  the    begioiiing  to  "  feel  their  feet,"  it  is  beat  to  keep  them  from 
to  i^kirall.  bearing  any  of  their  weight,  often  increased  by  a  tumid  bellr, 

and  a  heavy  head,  upoQ  the  yielding  leg  and  thigh  bones.  In 
this  case  tlie  splints  had  better  be  worn  day  and  night,  always 
being  adjusted  morning  and  evening.  They  must  he  well  pftdded 
and  should  extend  three  or  four  inches  below  the  foot,  being 
attached  hy  bandages  or  nebbing  straps,  and  generally  to  the  inside 
of  the  limb.  If  this  length  does  not  succeed  in  keeping  the  child 
off  its  feet,  they  may  be  made  of  different  lengths,  and  if  this 
fails,  the  legs  must  be  tied  together,  or  some  such  plan  as  waa 
described  in  the  chapter  on  hip  disease,  must  be  adopted.  (See 
Fig.  124).  A  stocking,  or  flannel  bandage  must  always  be  wont 
beneath  the  splint. 

2.  When  But  if  the  rachitis  be  not  acute  nor  the  curvature  very  great,  it 
Mimitted        ^  generally  wise  to  allow  the  child  to  run  about,  the  splint 

extending  to  the  bottom  of  the  foot  only,  as  in  the  figures 
(Figa.  140,  141). 


Figs.  140,  141. — simple  Splint  fm-  Bandi/4eg,  attacked,  (^ft«r 
Noble  Smith). 

As  a  rule,  webbing  straps  and  buckles  are  here  better  tb&o 
strapping  or  bandaging.  A  broad  strap  should  always  go  round 
the  place  of  greatest  curvature. 

As  a  rule  these  splints  are  best  put  on  the  inside  of  the  leg, 
but  there  are  frequent  exceptions,  and  it  is  often  advisable  to 
change  about  from  one  side  to  the  other,  to  avoid  sores  over  the 
malleoli,  etc. 
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As  the  improvement  continues,  and  the  bones  consolidate,  the 
splints  may  be  left  off  at  night,  and  finally,  abandoned  altogether. 

Here,  as  in  the  case  of  knock-knee,  plaster  of  Paris  can  be  T'^e**na«nt  by 
very  usefully  employed.    The  best  way  is  to  attach  a  wooden  Parfg. 
splint  so  as  to  keep  up  a  constant  straightening  force  when  it  is 
fixed  by  the  plaster.    The  case  should  be  as  light  as  possible,  so 
as  not  to  interfere  with  the  nourishment  of  the  limb.* 

Of  Club  Foot,  Club  foot 

The  different  kinds  of  club  foot  are  very  numerous,  and  the 
cases  of  each  variety  of  the  deformity,  differ  very  much  among 
themselves  in  the  extent  to  which  they  are  amenable  to  treat- 
ment, and  as  to  whether  one  plan  of  treatment  or  another  is  the 
more  suitable. 

Without  entering  into  the  pathology  of  the  condition,  the  ClMslfioatioii 
following  forms  of  club  foot  may  be  taken  to  be  those  which  the  ^JJ^JJ^  ^ 
house  surgeon  and  surgical  dresser  may  expect  to  have  to  do  with. 

I. — Slight  forms  of  Weak  Ankle  and  Flat  Foot. 

Varus,  Valgus. 

II.     Varus  +  equinus  or  VI.    More  severe  forms  of 

cavus  (generally  -|-  both)  and    valgus  and  calcaneo-valgus,  not 
equinus  only,   with  little  dis-    paralytic, 
placement  of  bones   and    not 
requiring  tenotomy. 

III.  Varus  +  equinus  +  VII.  Valgus  +  calcaneus, 
cavus,  requiring  tenotomy,  divi-    paralytic. 

sion  of  fascise,  etc.  (bones  not 
permanently  displaced  or  de- 
formed.) 

IV.  Equinus  only,  requiring  VIII.  Calcaneus  only,  para- 
tenotomy.  lytic,  or  due  to  non-union  of  the 

V.     Varus   +   equinus   +    tendo  Achillis  after  division. 
cavus,  with  marked  bony  distor- 
tion, not  curable  by  tenotomy, 
splinting,  etc.  (treatment  belongs 
to  major  surgery.) 

*  Ab  a  proTentive  measure  against  bowed  legs,  and  other  infantile  deformi- 
ties, the  osefnlness  of  the  old-fashioned  "  go-cart "  should  not  be  forgotten. 
The  modem  perambulator  is  in  many  respects  a  change  for  the  worse. 

T 
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Slight  forms  of  J,  Slight  forms  of  what  is  generally  called  "  weak  ankle  "  are 
very  common  in  children  ;  sometimes  the  foot  turns  inwards  as  a 
persistent  condition  resembling  the  slight  varus  with  which  all 
infants  are  born  ;  but  more  commonly,  the  tendency  is  to  a  slight 
valgus,  with  a  flattening  of  the  arch  of  the  foot,  and  a  little  slip 
forwards  of  the  astragalus  over  the  ridge  of  the  sustentaculum 
tall 

In  either  of  these  conditions  the  aim  should  be  to  brace  up  the 
ligaments  and  muscles  as  much  as  possible,  and  to  this  end 
shampooing,  bathing  with  salt  and  water,  galvanism  perhaps, 
and  other  measures  to  improve  the  nutrition  of  the  parts,  are  all 
good,  while  anything  in  the  shape  of  irons,  which  cripple  the  limb 
under  the  pretence  of  keeping  it  straight,  are  bad. 

The  legs  should  be  kept  warm,  and  light  shoes,  not  boots,  be 
worn.* 

Oblique  heels.  Two  expedients  are  often  of  great  use ;  the  first  consists  in  having 
the  heels  of  the  shoes  cut  obliquely,  so  as  to  slope,  in  the  case  of 
the  valgus  foot,  backwards  and  outwards  across  the  sole ;  in  the 
varus  form,  in  the  reverse  direction,  an  angle  of  about  45  d^;8. 
being  a  good  general  direction. 

Valgus  pad         The  second  expedient  is  only  used  for  valgus,  and  consists  in 

or  so  e.  fixing  a  pad  under  the  sole  of  the  foot,  in  the  shoe,  so  as  to 

support  the  plantar  arch.    One  pattern  of  such  a  pad  is  shown 
in  Fig.  142. 


Varus  gene- 
rally with 
cavnsand 
equinoB,  not 
requiring  ope- 
ration. 


CUWRIGHT  8c  C"  LONDON 

Fig.  142.—  Valgus  Pad. 

II.  Not  quite  so  common  as  this  condition,  but  still  very 
frequently  met  with,  are  those  varus  club  feet,  which  are  almost 

*  We  believe  that  the  best  kind  of  shoe  in  these  cases  is  that  knowa 
as  the  "  Flexora,'*  the  special  feature  of  which  consists  in  the  working  into 
the  sole  uf  a  metal  spring. 
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always  associated  with  a  contraction  of  the  plantar  fascia,  and 
with  some  degree  of  equinus,  but  in  which  the  whole  deformity 
is  slight,  and  yields  to  treatment  without  the  division  of  any 
structures. 

The  beginning  and  the  end  of  the  successful  treatment  of  these 
cases  is  patience,  and,  again,  patience,  in  the  keeping  of  whatever 
contrivance  may  be  selected,  properly  adjusted  to  the  foot  and 
legs  ;  and  the  same  may  be  said  of  unconfirmed  cases  of  simple 
equintis. 

It  will  not,  however,  be  necessary  to  distinguish  or  describe  Beqnin  mum 
the  various  plans  for  the  remedy  of  this  grade,  separately  from  ^eatmant  m 
those  for  the  third  one,  where  the  tendons  call  for  division,  for  prao-  Mvero  catet 
tically  the  whole  treatment  of  the  former,  is  identical  with  the  JSSation, 
after  treatment  of  the  latter  degree  of  club  foot,  which  is  now  to 
be  considered. 

III.  Talipes  varus  and  equino-varuSf  both  of  which  conditions 
are  generally  associated  with  plantar  contraction,  may  be  from 
the  first,  and,  if  neglected,  will  in  all  cases  become,  complicated 
with  such  an  amount  of  contraction  of  the  tendo  Achillis  and  of 
the  tendons  of  the  anterior  and  posterior  tibial  muscles,  etc.,  that 
division  of  some  of  these  structures  will  be  necessary  before  the 
deformity  can  be  remedied.  It  is,  however,  often  desirable  to 
carry  out  a  preliminary  course  of  splinting,  etc. 

In  the  chapter  on  Minor  Operations  we  shall  refer  to  tenotomy, 
although  only  very  briefly.  As  a  rule  these  operations  present 
little  difficulty,  yet  some  cases  are  troublesome,  and  all  require 
practice  to  do  neatly.  Fortunately,  this  is  one  of  the  few  opera- 
tions which  can  be  done  on  the  dead  body,  owing  to  rigor  mortis, 
with  a  rather  close  imitation  of  the  conditions  during  life,  so  that 
every  student  should  have  abundant  opportunities  of  acquiring 
the  necessary  skill 

The  mistake  is  too  commonly  made  of  supposing  that  the  Tenotomy 

tenotomy  once  performed,  the  club  foot  is  cured;  on  the  contrary,  only  Mie  stop 

the  division  of  the  tendons  should  be  regarded  as  a  necessary 

preliminary  to  the  real  curative  treatment  of  the  deformity. 
Y  2 
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We  will  suppose  then  that  the  tenotomies  have  been  per- 
formed, or  that  none  have  been  required,  and  that  in  the  former 
case  the  foot  has  been  allowed  to  remain  undisturbed  for  three 
or  four  days.* 

One  of  the  following  lines  of  treament  should  be  chosen. 
.    (1.)  Persistent  splinting  with  stiff,  straight  splints. 

(2.)  Persistent  splinting  with  a  stout,  but  flexible  metal  splint. 

(3.)  With  some  form  of  Scarpa's  or  Adam's  shoe. 

(4.)  With  a  plaster  case. 

(5.)  By  a  combination  of  flexible  metal  with  plaster. 

The  choice  of      Any  of  these  plans,  in  proper  hands,  will  succeed,  if  the  case 

^     *  be  favourable ;  on  the  whole,  we  believe  No.  5  to  be  the  most, 

and  No.  3  (the  shoe)  the  least,  satisfactory,  but  it  would  be  quite 

improper  to  dogmatise. 

^^aLht  R  1*  t.     !•    -%  «  ^^W^  straight  splint,    A  well  padded  wooden  one  is 

the  best  to  use,  not  broader  than  the  leg,  and  long  enough  to 

reach  from  the  knee  to  below  the  foot.     The  limb  should  be 

attached  to  it  in  some  such  way  as  is  shown  in  the  figure  (Fig. 

143),  either  by  bandages,  or  strapping,  or  by  webbing  straps,  or 


Fig.  143. — Straight  Splint  applied  to  case  of  Talipes  Varui 

(after  Noble  Smith). 

by  a  combination  of  these.    For  very  young  children,  strapping 
applied  over  a  flannel  bandage  is  best. 
The  splints  should  be  taken  off  and  readjusted  at  least  once 

*  Although  some  Burgeoiui  advise  the  immediate  fixing  of  the  foot  in  good 
position  after  tenotomy  by  plaster  of  Paris,  and  although,  no  doubt,  good 
resnlts  may  follow  this  practice,  still  it  is  attended  by  a  certain  risk  of  noa« 
nnion  of  the  tendon. 
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every  twenty-four  hours,  and  when  they  are  off,  the  opportunity 
may  be  used  for  shampooing,  galvanism,  etc.  This  direction 
must  be  taken  to  apply  to  all  other  removable  apparatus  to  be 
presently  mentioned. 

2.  By  a  flexible  metal  splint,    A  cure  of  the  club  foot  can  By  a  flexible 
be  effected  by  means  of  a  stiff  splint,  but  a  more  comfortable  ^*'^  ^^^ 
plan  in  most  cases,  is  to  use  straight  metal  splints,  flexible  enough 
to  be  easily  moulded,  and  sufficiently  stiff  to  retain  the  shape  to 
which  they  may  be  bent.     By  their  use  the  deformity  may  be 
gradually  corrected,  as  shown  in  the  figures.    (Figs.  144, 145, 146). 


Figs.   144,  145,   146.— (7w  of  Flexible  Metal  Splints 

(after  Noble  Smith). 

The  splints  should  be  put  on  over  flannel  bandages,  and  strap- 
ping or  webbing,  etc.,  used  as  before. 

These  also  have  to  be  taken  off  at  intervals  as  was  directed  for 
the  stiff  splints. 

3.  A  shoe,  Scarpa's,  or  some  modification  of  it,  is  still  largely  By  a  SoarpA^t 
employed,  (though  not  quite  so  generally  as  heretofore),  more  es-  ■**°*' 
peoially  in  the  later  stages  of  the  treatment.    In  Figs.  147,  148 


Figs.  147,  148. — Adams^  modification  of  Scarpa's  Shoe. 

a  good  form  of  shoe  and  the  mode  of  its  application  is  shewn, 
and  no  further  description  is  called  for.    In  all  the  varieties  of 
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this  iDstniment,  expense  is  a  great  drawback,  and  it  is  absolately 
esBential  to  have  the  shoe  of  the  right  size. 
Prinze  i>f        rp]je  principle  of  the  shoe  treatment,  is  to  adjust  the  angles  of 

trratment.  the  iDStrnment  to  those  of  the  defonuity,  and  then,  after  fasteoing 
the  foot  and  1^  firmly  into  it  by  straps,  to  gradually  bring  the 
parte  into  position  by  turning  day  by  day,  but  very  slightly,  the 
rack  and  pinion  binges,  or  otber  contnTancea  for  altering  the 
direction  of  the  sole,  (varus)  and  the  angle  of  the  foot  (equinns). 
These  shoes  will  have  to  be  readjusted  very  frequently,  and  dte 
flannel  bandage,  which  should  always  be  put  on  the  limb  aoder  the 
shoe,  taken  off,  so  that  the  slightest  commencement  of  a  sore  may 
be  observed  ;  these  are  very  apt  to  form,  especially  over  the  heeL 

Care  of  the  The  greatest  practical  difficulty  in  this  method,  is  the  keep- 
ing the  heel  down  into  its  place  in  the  shoe.  Unless  this  be  done, 
every  turn  of  the  rack  and  pinion  will  only  lift  it  a  little  more, 
and  no  good  will  be  effected.  This  is  a  very  common  ovemght^ 
and  is  of  itself  a  sufficient  reason  for  frequent  readjustment. 

It  will  be  ^thered  from  the  above  that  the  treatment  by 
Scarpa's  shoes  is  a  troublesome  one,  and  though  success  will  often 
repay  the  daily  care  required,  it  will  never  be  a  favoured  method 
with  hospital  dressers. 

V^lh  B  plaater     ^  A  plan  of  treatment  whiob  is  now  coming  into  very  general 

""•  use,  is  to  put  up  the  foot  and  ankle  in  a  plaster  of  Paris  case, 

while  the  foot  is  held  in  as  good  position  as  possible.  If  tenotomy 
has  been  performed,  the  case  should  not  be  put  on  for  three  or 
four  days  aHex  the  operation. 

PUrtar  cue        6.  But  a  better  plan  than  the  umple  plaster  case  is  the  modi- 

•rlth  metal 

•plinti. 


FlQ.  149. 
Platter  and  Flexible  Metal  Splint  combined  {fiirgt  Poeitiom). 
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ficatioa  shewa  in  Figs.  149,  150,  for  a  knowlodge  of  vhicli  the 
anthor  is  indebted  to  Mr.  GliurchilL 


FiQ.  150. 
Planter  and  flexible  Metal  Splint  combined  (Second  Pontion). 

The  spliutmg  is  perionned  ia  the  following  way :  a  piece  of  broad 
webbing  is  cut  of  a  length  sufficient  to  go  round  the  foot  at  the 
instep,  and  its  ends  are  sewn  together.  A  flannel  bandage 
baring  been  applied  to  the  foot  and  leg,  this  webbing  band 
is  slipped  over  the  foot.  A  strip  of  tinned  iron,  quarter  or 
three-quarters  of  an  inch  wide,  and  a  little  longer  than  the 
patient's  leg,  is  then  betit  round  the  sole  of  the  foot  as  shewn 
in  Fig.  149.  The  strips  must  have  holes,  punched  roughly,  to 
allow  of  the  lower  end  being  sewn  to  the  webbing,  and  to 
enable  the  plaster  to  hold  better. 

When  the  strip  ia  adjusted,  it  can  be  nsed  as  a  lever  to 
straighten  the  foot  by  being  held  along  the  leg,  as  shown  in  the 
figure,  and  then  must  be  fixed  in  this  position  by  a  piaster  of 
Paris  bandage,  which  may  be  qnite  light.  In  this  way  there 
it  a  constant  spring  on  the  foot,  to  force  it  outwards  in  the  right 
direction. 

Having  now  discussed  the  management  of  the  different  degrees 
of  club-foot  of  the  various  types  which  are  amenable  to  mechanical 
treatment,  with  or  without  tenotomy,  we  shall  be  able  to  consider 
the  remaining  kinds  and  degrees  of  talipes  which  are  mentioned 
in  the  list  on  page  321,  much  more  briefly,  for  some  should  be 
treated  on  the  same  principles  as  the  foregoing,  and  others, 
especially  those  which  are  due  to  distinct  paralyais,  are  hardly 
capable  of  any  improvement. 
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deformity. 


Of  equinuB  IV.    Gases  of  confirmed  equinus  without  any  other  deformity 

tenoto^*"*^^'  are  not  very  common,  but  are  not  difficult  to  treat.    The  tendo 
Achillis  having  been  divided,  the  foot  and  leg  may  be  put  in  a 
Scarpa's  shoe  after  an  interval  of  a  few  days,  and  the   hed 
gradually  brought  down,  or  a  flexible  splint  may  be  applied  to 
the  inner  or  the  outer  side  of  the  limb,  so  as  to  produce  the 
same  result.    It  is  not  advisable  to  fix  the  foot  in  the  proper 
position  by  means  of  plaster  of  Paris  at  once,  lest  the  tendon 
should  fail  to  unite. 
Of  varus,  etc.,     V.    When  the  bones  of  the  tarsus  are  so  distorted  and  ill- 
^ny*^"*       developed  that  by  no  ordinary  division  of  the  soft  structures 
can  the  sole  of  the  foot  be  brought  flat,  or  nearly  flat  to  the 
ground,  the  removal  by  operation  of  a  wedge-shaped  portion 
of  the  tarsal  arch  has  been  practised  with  success.     The  opera- 
tion itself  is  a  severe  one,  but  the  after  management  of  the  case, 
with  which  alone  we  have  to  do,  does  not  difier  materially  from 
that  of  slighter  deformities  in  which  tenotomy  has  been  performed. 
This  treatment,  of  course,  is  only  to  be  adopted  when  all  milder 
measures  are  obviously  hopeless,  or  when  they  have  been  tried 
and  have  failed. 

VI.  Valgus  and  calcaneo  valgus — ^too  severe  to  be  classified 
as  simple  flat  foot — but  which  are  not  paralytic,  are  rare.  They 
must  be  treated  on  the  same  general  principles  as  grades  II.  and 
III.  of  varus  club  foot,  which  have  been  described. 

VII.  But  in   the  great   majority  of  cases,  high   degrees  of 


ValgoB  and 
calcaneo 
valgoB,  not 
paralytic. 


Of  valgus, 
and  calcaneo 


vahfw  dueto  ^*'8"8  and  calcaueo-valgus  are  caused  by  some  form  of  spinal 


imralyaiB. 


Of  simple 
calcaneus, 
paraljrtic  or 

through  non- 


degeneration  (usually  by  infantile  paralysis).  Very  little  can  be 
done  here  by  the  surgeon,  beyond  the  adoption  of  general  measures 
to  maintain  the  nutrition  of  the  muscles  aff*ected,  and  to  prevent 
the  increase  of  deformity.  These  cases,  moreover,  difier  so  widely 
one  from  another,  that  general  directions  can  be  of  little  use. 
But  we  may  say  that  tenotomy  is  almost  always  to  be  avoided. 

VIII.  Something,  however,  can  be  done  mechanically,  for 
cases  of  simple  calcaneus,  even  if  it  be  due  to  paralysis,  and  stiU 
more  if  the  cause  be  a  non-union  of  the  cut  ends  of  the  tendo 


tendo  Achillis.  ^^^^1^^>  ^^^  ^^  division  by  the  surgeon,  or  as  the  result  of 
injury.* 

*  The  possibility  of  non-union,  is  a  strong  argument  against  dividing  this 
tendon  in  cases  of  fractures  of  the  leg,  when  It  is  difficult  to  get  the  fragments 
into  good  position. 
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In  these  non-paralytic  cases,  it  is  often  feasible  to  unite  the 
ends  by  a  plaDned  operation  ;  but  putting  aside  this  procedure, 
whatever  the  cause  of  the  calcaneus  may  be,  a  useful  artificial 
tendon  may  ofteu  be  made  by  attaching  an  elastic  spring  to  Artificial 
the  heel  of  the  boot  below,  and  to  a  metal  hoop  encircling  the  tendon- 
calf  above,  which  is  rivetted  to  an  upright,  hinged  at  the  ankle 
and  springing  from  the  sole  of  the  boot. 

Much  of  the  ordinary  work  of  the  calf  muscles  may  be 
supplied  by  such  an  arrangement,  which  any  instrument  maker 
can  easily  construct  The  spring  itself  is  best  made  of  three  or 
four  lengths  of  woven  elastic,  such  as  is  used  for  garters. 

Twisted  toes. 

The  dresser  will  sometimes  have  his  ingenuity  taxed  by  cases  Twiitad  toei. 
where  one  toe,  generally  the  middle  one,  persistently  bends  down 
between  its  neighbours,  and  is  compressed  by  them.  These  toes 
are  very  obstinate,  and  often  exhaust  the  patience  of  the  surgeon. 
Some  form  of  glove  for  the  three  toes  concerned,  which  must  be 
stiff  enough  to  hold  them  straight,  conbined  with  very  roomy 
boots,  will  be  generally  found  the  best  treatment. 
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SECTION  VI. 


OF  CERTAIN  EMERGENCIES,  SURGICAL 

AND  GENERAL. 


CHAPTER  XXVI. 


0?  SUBQIOAL  EMERaEKOIES,  AND  ESPECIALLT  OF  THE  ReIBNTIOV 

AND  Extravasation  of  Urine. 

General  con-  In  any  large  general  hospital  it  is  a  matter  of  almost  daily 
®^  **"*'  experience  that  cases  of  disease  or  injury  present  themselves  in 
which  the  condition  of  affairs  is  such  that  immediate  action  must 
be  taken  ;  and  it  will  sometimes  happen  that  it  is  not  possible 
for  the  resident  medical  officer  to  obtain  the  attendance  of  one 
of  the  visiting  staff  sufficiently  quickly  to  be  of  any  use.  The 
experience  that  a  house  surgeon  acquires  during  his  term  of 
office  as  to  the  management  of  these  "cases  of  emergency" 
forms  perhaps  the  most  valuable  part  of  his  training — for  many 
other  qualities  besides  theoretical  or  book  learnt  knowledge,  are 
called  into  play — ^readiness,  tact,  firmness,  self  restraint,  and  self 
confidence,  every  quality  that  enables  a  man  to  take  the  lead,  to 
govern,  and  to  direct,  may  have  to  be  shown,  and  shown  at  a 
moment's  notice,  for  in  cases  of  accident  and  urgency,  '^  coming 
events  "  do  not  "  cast  their  shadows  before,"* 

^We  have  some  apprehension,  lest,  in  this,  and  the  preceding  chapter 
more  especiaUy,  we  may  seem  to  unduly  consider  questions  concerning  Um 
theory  of  surgery.  But  what  is  here  written  has  been  deemed  neoeanry 
for  the  explanation  of  the  practical  measures  we  advise,  and  is  dictated  by 
a  very  vivid  recoUection  of  the  doubts  and  difficulties  and  mistakes  of  a 
somewhat  long  house  surgeonship. 

But  it  must  be  most  clearly  understood  that  in  all  matters  of  treatment 
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The  emergencies  that  we  propose  to  deal  with  in  this  present 
section  are  those  which  commonly  occur  iu  hospital  casualty 
practice.  Many  of  them  are  strictly  surgical,  such  as  the  retention 
of  urine,  but  we  shall  not  confine  ourselves  to  these,  but  will 
endeavour  to  include  iu  our  list  the  majority  of  those  conditions 
of  urgency,  which  may  rightly  claim  immediate  attention  at  the 
hands  of  a  qualified  medical  ofiicer ;  but  it  must  be  understood  that 
we  shall  here  consider  only  the  measures  to  be  taken  for  the  relief 
of  the  urgent  condition,  not  those  which  may  be  advisable  for 
the  treatment  of  whatever  disease  may  be  its  cause. 

We  shall  take  first  those  surgical  ^emergencies  which  arise  Division  of 
fix)m  the  retention  or  the  extravasation  of  nrine,  from  intestinal    *^  "^  ^ 
obstruction  and  the  like,  and  in  the  two  subsequent  chapters  we 
shall  discuss  those  nrgent  conditions  caused  by  some  general 
disease,  such  as  the  occurrence  of  fits — and  also  the  appropriate 
management  of  cases  of  poisoning,  drowning,  etc. 

Surgical  Emergencies.  Surgiiaa 

The  strictly  surgical  emergencies  which  we  have  here  to  con-  S?®'*®"^^- 

The  chief 
kiuds. 

the  house  surgeon's  place  is  the  second  one,  and  that  his  chief  work  consists 
in  the  carrying  out  of  the  instructions  of  his  senior. 

It  is  quite  impossible  to  draw  any  line  within  which  he  may  feel  free 
to  exercise  his  own  responsibility,  for  the  custom  of  different  hospitals 
differ,  and  much  will  depend  upon  the  length  of  service  and  personal 
experience  of  the  particular  officer  ;  for  example,  in  a  case  of  retention  of 
urine,  with  a  practically  impassable  stricture,  a  house  surgeon  recently 
appointed,  should  not  proceed  beyond  a  fair  attempt  at  catheterisation  before 
he  sends  for  help,  while  another  who  has  served  a  year  or  more,  may  be 
justified  in  going  on  to  aspiration  of  the  bladder. 

Still,  to  the  following  rule  there  can  be  no  exception  : — In  all  eau»  of  doubt 
the  house  turgton  mutt  tend  for  the  vitUing  turgeon  at  once^  and  if  the  case  be 
urgent  he  can  but  do  his  best  in  the  meantime,  adopting  curative  or  tempo- 
rizing measures,  whichever  seem  to  him  to  be  right. 

We  have  discussed  some  measures  which  border  upon  major  surgeiy, 
such,  for  example,  as  deep  perinieal  incisions,  chiefly  because  they  are 
the  logical  sequence  of  the  failure  of  less  severe  proceedings,  and  in  order 
that  the  junior  surgeon  should  not  feel  as  if  with  these  failures  the  end  of 
aU  resources  had  been  arrived  at,  although  the  operative  steps  themselves 
are  most  frequently  undertaken  upon  the  advice  and  under  the  direction  of 
his  senior* 
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aider  are  those  which  arise  from  obstructioD,  hy  disease   or 
injury,  to  the  passage  of  urine,  or  from  intestinal  obstraction» 
commonly  caused  by  the  strangulation  of  a  hernial  protrusion. 
The  retention      Gases  of  obstruction  to  the  flow  of  urine,  ''  retention  cases  " 
oiunne.  ^  ^^^Qy  are  termed,  form  a  class  which  probably  gives  house 

surgeons  more  anxiety  than  any  other  group  of  cases,  and 
certainly  no  other  subdivision  of  surgical  practice  can  show 
such  a  record  of  damage  done  through  careless  or  ignorant 
treatment. 

In  considering  this  question  we  shall  confine  ourselves  strictly' 

to  the  fact  of  the  retention,  leaving  alone  the  means,  operative 

or  otherwise,  which  the  visiting  surgeon  may  adopt  for  the  cure  or 

alleviation  of  its  cause. 

From  stricture     We  may  take  first,  as  an  illustrative  case  of  retention,  one 

with  spasm,     yfi^if*}^  jg  ygjy  common  in  hospital  practice,  namely,  where  a 

patient,  the  subject  of  a  long-standing  stricture,  suddenly,  in 
consequence  of  alcoholic  excess  or  of  exposure  to  cold,  is  attacked 
by  additional  congestion  and  spasm  of  the  urethra,  sufficient  to 
produce  complete  retention,  whereby  in  a  few  hours  his  sufferings 
become  so  great  that  he  must  be  relieved  without  delay. 

In  such  a  case  no  one  line  of  treatment  is  to  be  recommended 

to  the  exclusion  of  all  others,  but  the  surgeon's  decision  must  be 

founded  on  what  he  can  learn  of  the  previous  history  of  the 

disease. 

In  chronic  but     If  he  find  that  the  patient  is  a  regular  "  stricture  case,"  in  the 

^ctm-e!        habit  of  passing  a  catheter  on  himself,  or  of  having  it  frequently 

passed,  the    probability    is  that    no  great   difficulty    will    be 

encountered  in  introducing  a  silver  or  flexible  instrument,  and 

the  attempt  may  rightly  be  made  to  give  instant  relief  in  this 

way. 

When  spasm       But  suppose  that,  on  the  contrary,  no  noteworthy  difficulty  has 

is  the  chief      Y)eeii  experienced  by  the  patient  previous  to  the  retention,  and 

that  the  urine  has  hitherto  been  passed  in  a  fairly  full  stream  ? 

Here  we  probably  have  to  do  with  a  case  of  stricture,  insidiously 

contracting,  in  which  fi^^m  is  playing  a  more  important  part  than 

the  organic  constriction.    For  this  reason  it  will  be  wise  (ajthongh 
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immediate  catheterisation  is  frequently  performed)  first  to  take 
measures  to  reduce  the  irritability  of  the  urethra.  These  will 
often  be  sufficient  of  themselves  to  procure  relief,  and  in  any  case 
the  condition  of  the  parts  will  be  then  much  more  favourable  for 
an  easy  passage  of  an  instrument.  The  patient  should  at  once 
be  placed  in  a  bath,  hot  enough  to  produce  general  relaxation  ; 
(of  a  temperature  that  is  from  102^  to  104^  Fah.)  and  must 
remain  in  it  until  the  skin  acts  profusely.  If,  as  often  happens, 
the  urine  be  parsed  while  the  patient  is  in  the  bath,  so  much  the 
better,  but  failing  this  occurrence,  he  should  lie  between  blankets, 
and  an  enema  of  starch,  or  of  warm  water,  with  the  addition  of 
mm  XX  of  Laudanum  or  of  the  Liq.  Opii  Sedativus  may  then  be 
given.  A  hot  linseed  poultice,  to  which  a  little  mustard  may  be 
added,  should  be  applied  to  the  hypogastrium. 

In  the  great  majority  of  cases  the  patient  will  now  be  able  to 
pass  his  water  freely  enough  to  get  relief,  but  if  not,  the  circum- 
stances are  much  more  favourable  than  before  for  successful 
catheterisation,  and  even  supposing  that  the  retention  still  con- 
tinues obstinate,  and  that  no  instrument  can  be  passed,  relief  can 
always  be  given  by  puncture  of  the  bladder  through  the  rectum, 
or  over  the  pubes  (q.v.)*  But  in  the  class  of  cases  we  have 
hitherto  considered,  this  will  very  rarely  indeed  be  necessary. 

For  somewhat  different  reasons  the  immediate  use  of  the  ^Vben  the 
catheter   should    not    be    resorted  to,  in    those    cases  where  been 
from   the  history  it  appears    that  the  stricture    has  through  "'©fleeted- 
neglect,  been  allowed  to  go  on  steadily  contracting  until  the 
canal  of  the  urethra  has  become  almost  obliterated,  so  that  a  very 
slight  additional  congestion  is  sufficient  to  produce  retention* 

These  cases  are  very  hard  to  treat,  and  often  require  urethrotomy 
for  their  permanent  cure,  but  this  operation  is  hardly  ever  per- 
formed for  the  relief  of  the  retention  itself,  and  should  never  be 
by  a  junior  medical  officer. 

In  these  patients,  catheterisation  will,  even  under  the  most 
favourable  circumstances,  be  difficult  enough,  and  it  is  therefore 

*  The  details  of  catheterisation,  of  ponoture  of  the  bladder,  etc.,  are 
described  later  in  the  section  on  Minor  Surgery. 
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wise  to  adopt  the  measures  for  the  relief  of  the  spasm  and  con- 
gestion, which  have  just  been  mentioned,  before  any  attempt  is 
made  to  pass  an  instrument. 

Whatever  the  character  of  the  stricture  may  be,  it  will 
sometimes  happen  that  no  catheter  can  be  got  through  it ;  and 
supposing  that  the  hot  bath,  poultices,  etc.»  have  failed, 
and  also  that  a  patient  trial  has  been  made  with  the  various 
kinds  of  catheters,  bougies,  etc.,  without  success,  what  is  to  be 
done  ? 
Aspiration  or  We  advise  that  the  patient  be  now  placed  under  the  influence 
t^^ox^w  en  ^^  ^^  ansesthetic,  and  that  a  final  attempt  be  made  to  pass  an 
instrument.  Failing  this,  the  bladder  should  be  punctured, 
through  the  rectum,  with  a  curved  trocar  and  canula,  in  the 
manner  to  be  afterwards  described ;  or  be  aspirated  above  the 
pubes  with  a  moderately  fine  aspirating  trocar.  The  retention 
once  relieved,  opportunity  will  be  given  for  the  subsidence  of 
spasm,  etc.,  so  that  it  often  happens  that  the  urine  is  subse- 
quently passed  in  the  natural  way,  or  that  an  instrument  can 
be  got  in. 

In  any  case  time  will  have  been  gained  for  consideration  as  to 
the  best  surgical  treatment,  and  the  case  will  have  passed  out  of 
the  category  of  emergencies. 
Retention  We  have  hitherto  considered  those  cases  only  in  which  the 

^^^"J^*^®^  retention  has  been  due  partly  or  entirely  to  an  organic  stricture 
of  the  urethra,  (for  a  purely  spasmodic  stricture,  capable  of 
producing  serious  retention,  must  be  ranked  only  among 
the  curiosities  of  surgery,  if  it  ever  has  really  occurred).  We 
come  now  to  a  dififerent  kind  of  retention,  that,  namely,  which 
is  caused  by  an  enlargement  of  the  prostate  gland,  and 
generally,  of  its  middle  lobe.  With  regard  to  this  form,  no 
Never  to  be  warning  can  be  too  strongly  worded  as  to  the  vital  importance 
of  recognising  the  cause  of  the  retention,  and  of  not  taking 
the  case  to  be  one  of  stricture,  to  be  relieved  by  catheterisa- 
tion  with  small  metal  instruments  of  an  ordinary  length  and 
curve. 

It  may  be  said  that  such  a  warning  is  altogether  uncalled  for 
and  gratuitous,  and  so  we  suppose  it  should  be ;  but  that  it  is  not, 
is  a  matter  of  common  knowledge,  and  every  surgeon  sees  only 
too  many  patients  whose  urethras  bear  witness  of  how  dangerous 


mistaken  for 
stricture 
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a  weapon  a  No.  2  or  3  silver  catheter  may  be,  in  ignorant  or 
heedless  bands. 

These  cases  of  enlarged  prostrate  are  rarely  attacked  with  Dribbling 
sudden  or  absolute  retention,  but  very  often  suffer  from  a  con-  ^^^y 
dition  hardly  less  serious,  namely,  an  over-distention  and  partial  present 
paralysis  of  the  bladder  walls,  in  which  event  the  organ  is  only 
saved  from  bursting  by  a  constant  dribbling  or  overflow,  which 
brings  but  little  relief. 

Whenever  a  patient  over  the  age  of  50  or  55  presents  himself  with  The  general 
the  history  that  he  has  had  increasing  difliculty  in  emptying  the  ^*<"y  o^  ^ 
bladder  for  some  time  past,  and  that  now  he  can  only  pass  a  few 
drops  after  much  straining ;  and  when,  in  addition,  it  is  found 
that  the  bladder  (not  necessarily  large)  is  obviously  full,  the  case 
is  almost  certainly  one  of  retention  from  enlarged  prostate,  and 
an  examination  should  at  once  be  made  by  the  rectum  to 
establish  the  diagnosis. 

In  the  more  troublesome  of  these  cases,  the  paralytic  condition 
is  the  chief  agent  in  the  retention  ;  in  others  there  may  be 
temporary  congestion  of  the  urinary  passages,  as  in  the  case  of 
stricture,  while,  of  course,  we  may  have  to  do  with  mixed  cases 
of  prostatic  enlargement  and  stricture. 

When  the  retention  is  recognised  as  being  due  to  an  enlarged  The  measorei 
prostate,  the  immediate  relief  is  not  generally  diflicult,  provided  ^^^  ^^^ 
the  case  has  not  been  already  complicated  by  improper  attempts 
at  catheterisation,  and  there  will  be,  as  a  rule,  little  difficulty  in 
passing  a  full  sized  instrument  (Nos.  10  to  12). 

This  may  either  be  a  silver  "prostatic  catheter,"  •'.«.,  one 
which  is  longer  and  which  has  a  much  bolder  curve  than  the 
ordinary  pattern,  or  a  flexible  catheter  of  the  usual  form,  or  if 
the  middle  lobe  should  prove  unusually  difficult  to  surmount, 
an  elbowed  one  (concU)  may  be  used,  or  resort  may  be  had  to 
some  of  the  manoeuvres  which  will  be  mentioned  apropos  of  the 
practice  of  catheterisation. 

It  should  very  rarely  be  necessary  to  puncture  the  bladder  for  Panctnring 
enlarged  prostate.  If  this  has  to  be  done,  aspiration  above  the  o*^d«'» 
pubes  is  to  be  preferred. 

Although  the  immediate  relief  of  the  retention  in  cases  of  Afterman- 
enlarged   prostate  is  not  generally   very   difficult,   the   af fcer  **^®™®**** 
management  is  always  troublesome.      The  recurrence   of  the 
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retention  should,  if  possible,  be  avoided,  the  tone  of  the  bladder 
walls  improved,  while  that  low  form  of  cystitis,  which  is  ahnoat 
always  present,  calls  also  for  treatment.  By  regularly  emptjring 
the  bladder  with  a  soft  catheter,  by  washing  itjout,  etc.,  much 
may  be  done  for  the  patient's  comfort,  but  the  cause  being 
irremediable,  the  treatment  can  only  be  palliative. 

Finally,  we  repeat,  that  in  very  many  cases  we  believe  the 
immediate  use  ofHhe  catheter  for  the  relief  of  retention^  to  be 
unwise,  and  that  it  will  often  not  be  required  at  all»  if  proper 
measures  for  the  diminution  of  local  spasm  and  congestion  are 
promptly  adopted ;  and  further,  that  it  often  happens  that  a  jMttieDt 
has  eventually  to  be  subjected  to  the  operation  of  puncture  or 
aspiration  of  the  bladder,  who  would  never  have  required  it  but 
for  injudicious  attempts  to  pass  instruments  upon  the  first 
opportunity. 
Betendon  ^  In  children  it  may  occasionally  happen  that  an  extremely  tight 
fromphymoaw.  pijyjjjQgig  m^y  become  inflamed  and  oedematous,  and  the  urine 
may  be  unable  to  escape.  In  such  a  case,  dilatation  with  a 
director  and  a  pair  of  dressing  forceps  will  secure  a  temporary 
relief,  but  the  earliest  opportunity  should  be  taken  for  a 
permanent  cure  by  the  operation  of  circumcision.  (See  Minor 
Operations.) 

Another  cause  of  acute  retention,  also  occurs  more  fre- 
quently in  children  than  in  adults.  This  is  the  impaction  of  a 
small  calculus  in  the  urethra.  In  such  a  case  it  often  happens 
that  the  arrest  takes  place  sufficiently  near  the  meatus  to  enable 
a  fine  pair  of  specially-constructed  urethral  forceps  to  seise  and 
remove  it. 

If  the  fragment  lies  further  back,  so  that  the  forceps  will 
not  catch  it,  but  where  it  still  can  be  felt  easily  through  the 
tissues,  a  careful  incision  made  absolutely  in  the  middle  line, 
should  allow  it  to  be  readily  removed,  and  the  wound  may 
be  expected  to  heal  almost  directly.  But  if  it  should  be  lodged 
near  the  neck  of  the  bladder,  any  operation  for  its  removal 
will  be  a  more  serious  matter,  and  one  not  to  be  reckoned 
as  "  Minor  Surgery."  We  will,  therefore,  mention  only  that  the 
course  commonly  advised  is  to  try  to  push  the  stone  back  into 
the  bladder,  by  passing  an  instrument,  and  then  to  take  a  favour- 
able time  for  its  removal  by  cystotomy. 


Betention 
from  impac- 
tion of  smaU 
calcalus  in 
urethra. 
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It  not  unfrequently  happens  that  the  shock  of  an  operation  or  Retention 
of  an  injury,  especially  if  the  abdominal   or  pelvic  viscera  are  'u^^T"* 
concerned,  produces  an  atonic  condition  of  the  bladder  walls,  and  tionB,'eto.    . 
therefore  a  tran^ent  retention  of  urine.     So  commonly  is  this 
the  case  that  almost  the  first  question  the  surgeon  asks  at  his 
visit,  subsequent  to  an  operation,  is,  whether  the  urine  has  been 
passed.    This  retention  seems  to  occur  as  often  in  women  as  in  gexoT 
men,  and  is  especially  common  in  children. 

In  most  cases  a  little  patience  and  the  application  of  a  hot 
poultice  or  fomentation  to  the  hypogastrium  and  perinaeum  will 
be  followed  by  a  natural  contraction  of  the  muscular  coats  of  the 
bladder,  but  if  not,  a  catheter  must  be  passed  before  extreme 
distension  takes  place. ''^ 

With  the  exception  of  this  and  one  other  form,  retention  of  Hysterical 
urine  in  the  female  occurs  so  rarely  that  we  need  not  consider  it.  '•^^'^^on  In 

,  •      ,  women. 

The  other  form  we  allude  to  is  hysterical  retention.  This  mode 
of  self-torture  is  not  uncommon,  in  severe  hysteria,  and  is  best 
treated  by  regular  catheterisation,  night  and  morning  (which 
it  will  be  wise  to  depute  to  the  nurse  to  perform)  till  the  habit 
is  relinquished. t 

Of  rupture  of  the  urethra  and  extravasation  of  urine.  Rupture  of  the 

There  are  two  main  causes  for  a  giving  way  of  the  urethral  ^^^  cMef *^ 
walls  and  the  occurrence  of  extravasation  of  urine.    The  first  is  cauiee. 
the  infliction  of  some  injury  to  the  perinseum  ;  the  second  is  due 
to  the  gradual  weakening,  or  increasing  rottenness  of  the  tube, 
caused  by  low  inflammatory  changes  following  oh  an  old  standing 
stricture,  with  a  more  or  less  complete  retention. 

In  both  cases  the  extravasation  is  strictly  a  "surgical 
emergency  "  and  requires  prompt  and  decided  treatment. 

(1.)  Taking  first,  the  cases  of  traumatic  rupture  of  the  urethra, 
it  will  be  found  that  these  are  mostly  caused  by  a  heavy  fall  on  Traumatic 
the  crutch,  or  by  a  kick  or  blow  there,  but  they  may  be  due  to  nrethra. 
an  incised  or  punctured  wound.    The  symptoms  pointing  to  an 

*  The  condition  of  the  bladder  must  of  course  be  ascertained  by  physical 
examination,  whenever  there  is  a  report  of  the  urine  not  having  been  passed, 
for  it  may  happen  that  the  condition  is  one  of  suppression,  not  of  retention 
of  the  secretion. 

t  Smollett  (a  member  of  our  profession)  gives  a  very  accurate  description  of 
a  case  of  hysterical  retention  in  "  Roderick  Random  "  (see  Chap.  xxxiz.)« 
Z 
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Symptoms  of   injury  of  the  urethra,  are  a  constant  and  extreme  desire  to  pass 
^  "^  water,  with  inability  to  do  so,  or  at  least  only  in  a  few  drops, 

while  there  is  a  varying  amount  of  haemorrhage  from  the 
meatus.  There  will  also  be  bruising  and  great  tenderness  in  the 
perinseura.  These  symptoms  will  indicate  almost  certainly  that 
the  urethra  has  been  torn,  and  unless  a  catheter  can  be  imme- 
diately passed,  and  kept  in  the  bladder,  symptoms  of  extrava- 
Management  sation  will  soon  occur.  In  the  first  place  then,  a  very  gentle  and 
{j^*^^g^  ^^'^  patient  attempt  should  be  made  to  pass  a  catheter,  using  by 
preference  a  No.  8  or  9  soft,  olivary  shaped  one,  and  if  this  fails, 
a  silver  one,  taking  particular  care  to  keep  along  the  roof  of  the 
canal. 

If  a  moderate-sized  catheter  will  not  pass,  a  smaller  one  may 
be  tried,  but  will  probably  fail  to  get  through,  and  the  attempt 
must  not  be  persisted  in. 

In  the  fortunate  event  of  an  instrument  having  been  passed 

into  the  bladder,  it  should  be  tied  in,  in  the  manner   to  be 

described   later,  and  the  after  treatment  of  the  case  may  be 

left  to  the  visiting  surgeon.     The  patient  will,  in  most  cases,  do 

well 

And  if  it  can-      But  very  often  it  is  not  possible  to  pass  an  instrument,  and 

»ot-  in  this  case  the  wisest  thing  to  do  will  be  to  wait  for  a  few 

hours  to  watch  the  development  of  affairs.      A  poultice  may 

be  put  over  the  bladder,  and  an  enema  of  starch  and  opium 

administered. 

Commence-  I*  ™*y  ^  ^''^^  ^^®  obstruction  is  due  to  injury  short  of  rupture, 

ment  of  extra-  in  which  case  the  urine  will  presently  be  passed  naturally  ;  but 

this  is  unlikely,  and  in  all  probability  in  a  very  short  time  there 

will  be  unmistakeable  signs   of  commencing  extravasation   of 

urine.   This  will  be  indicated  by  increased  fulness  and  tenderness 

in  the  perina^um,  while    the  bladder    becomes  steadily  more 

distended. 

The  median        Under  these  circumstances  the  patient  should  at  once  be  put 

perineal  under  an  anaesthetic,  and  being  placed  in  the  lithotomy  position, 

a  deep  incision  should  be  made  absolutely  in  the  middle  line 

down  to  the  urethra  in  the  perinaeum.    The  opportunity  of  the 

anaesthesia  may  be  used  for  a  fiual  attempt  at  the  passage  of  a 

catheter. 

The  knife  will  be  found  to  cut  into  tissues  which  have  a 
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semi-gelatinous  appearance,  due  to  infiltration  with  urine,  which 
will  at  once  begin  to  drain  away  from  them,  gradually  relieving 
the  bladder.  No  mere  surface  incision  is  to  be  made,  but  the 
urethra  or  its  immediate  neighbourhoood  must  be  thoroughly 
opened  up. 

A  median  incision  made  thus  early  will  often  be  sufficient  to 
prevent  further  extravasation,  but  it  frequently  happens  that  the 
patient  is  not  seen  until  the  urine  has  made  its  way  into  the 
scrotum,  and  may  be  traced,  travelling  along  the  folds  of  the 
groin  upwards  on  to  the  abdomen,  its  progress  being  marked 
by  a  dusky,  brawny,  infiltration.* 

In  such  a  case  the  only  chance  of  preventing  the  most  extensive  Further 
sloughing,  with  all  the  attendant  risks  of  pysemia,  etc.,  is  to  make  called  for.  ^ 
free  incisions  wherever  the  tissues  are  involved.  The  median  one 
in  the  perinseum  should  never  be  omitted,  but  in  addition,  the 
scrotum  may  have  to  be  incised  in  two  or  three  places,  and  the  penis 
where  necessary,  while  the  same  relief  will  frequently  have  to  be 
afforded  to  the  skin  of  the  lower  part  of  the  abdomen.  In  spite 
of  all,  however,  some  sloughing  is  sure  to  occur,  and  this,  with 
the  smell  caused  by  the  constant  escape  of  urine,  generally  makes 
it  necessary  that  the  patient  should  be  isolated. 

The  best  local  application  is  a  large  charcoal  poultice.  Frequent 
washing  and  syringing  with  Condy's  fluid,  or  carbolic  acid  lotions, 
will  be  called  for,  and  as  soon  as  the  patient  is  able  so  to  do,  he 
should  frequently  sit  in  a  bath  of  weak  warm  Condy. 

The  other  fashion  in  which  the  urethral  walls  may  give  way,  KztravMation 
occurs  when  a  long-standing  and  neglected  stricture  produces  *fj*  "f*^' "* 
a  condition  of  partial,  or  (more  rarely)  of  complete  retention. 
A  low  form  of  inflammatory  softening  of  the  walls  of  the  canal 
takes  place,  and  distended  beyond  their  power  of  resistance  in  that 
condition,  they  give  way;  the  result  is  a  formation  of  urinary 
abscesses  and  extravasation.     The  symptoms  do  not  differ  mate- 


*  The  anatomical  reasons  why  the  usual  traumatic  rupture  of  the  urethra 
in  front  of  the  triangular  ligament,  is  followed  by  extravasation   into  the 
■scrotum  and  upwards  on  to  the  abdomen,  but  not  down  towards  the  thighs 
are  well  known.     But  cases  do  sometimes  occur  of  rupture  between  the  layers 
of  the  ligament ;  the  urine  may  then  travel  in  a  different  direction.     See  a 
case  reported  by  the  Author  in  the  St.  Bartholomew's  Hospital  Reports,  V 
xiv.,  1878,  p.  291. 
Z  2 
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rially  from  the  traumatic  form,  save  that  the  whole  process  is  a 
much  more  gradual  one,  and  often  commences  very  insidiously. 
Main  lines  of  The  question  of  the  passage  of  an  instrument  should  be  left  to 
the  discretion  of  the  visiting  surgeon,  for  as  a  rule,  the  tissues 
are  not  in  a  condition  to  allow  of  successful  catheterisation  until 
the  operation  of  perineal  section  has  been  performed,  and  further 
damage  may  easily  be  done  in  the  attempt.  But  there  must 
be  no  hesitation  or  delay  in  relieving  the  extravasation  by  firee 
incisions  whenever  they  are  required,  the  one  in  the  middle  line 
of  the  perinseum  being,  as  before,  the  most  important. 
Ppoguo*iM  bad,  Tjjg  prognosis  in  these  cases  is  almost  always  unfavourable. 
From  the  nature  of  the  disease  it  follows  that  the  patient  is  broken 
down  constitutionally ;  very  probably  his  kidneys  are  diseased, 
"surgical  kidneys,"  and  the  infiltration,  suppuration,  and  slough- 
ing, which  result,  are  apt  to  bring  about  a  condition  of  blood 
poisoning  which  is  very  generally  fatal.  In  any  case  stimulants, 
such  as  alcohol,  carbonate  of  ammonia,  etc.,  and  a  generous  diet 
will  be  required,  while  with  regard  to  the  local  dressing,  the  man- 
agement will  be  similar  to  that  which  was  advised  for  traumatic 
cases. 

We  do  not  here  consider  the  surgical  questions  which  arise  in 

connection  with  the  urinary  fistulse  which  so  often  are  the  result 

of  extravasation,  however  produced. 

Rupture  of  Rupture  of  the  bladder.    This  accident  is  almost  always,  (but 

*  **         ^^'     not  necessarily,)  fatal.     In  the  majority  of  cases  it  occurs  from  a 

How  caused,    direct  blow,  or  a  fall,  upon  the  hypogastrium,  when  the  bladder  is 

over  distended,  and  it  is  almost  always  the  case  that  the  patient 

is  drunk  at  the  time,  a  fact  which  complicates  a  diagnosis  which 

in  other  respects  is  not  generally  difficult. 

The  usual  signs  of  collapse  which  follow  severe  abdominal 
injuries  are  here  well  marked,  and  there  is  in  addition,  an  intense 
desire  to  pass  water,  with  complete  inability  to  do  so,  or  at 
most  only  a  few  drops  mixed  with  blood  are  expelled ;  never- 
theless the  bladder  remains  obviously  empty,  until  the  tume- 
faction due  to  peritonitis,  renders  a  physical  examination 
indecisive. 
Catheter  to  be  In  such  a  caso,  all  the  house  surgeon  can  or  need  do,  pending 
^|)^lJ  a  decision  as  to  operative  interference,  is  to  immediately  pass  a 

full-sized,  and  very  soft  catheter,  fully  into  the  bladder,  so  that 
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the  best  chance  may  be  given  for  the  escape  of  urine  as  soon 
as  it  passes  from  the  ureters.  If  by  good  chance  the  rent  involves 
only  such  parts  of  the  bladder  as  are  not  covered  by  peritonsenm, 
it  may  be  that  the  extravasation  will  be  sufficiently  limited  to 
prevent  a  fatal  result.  But  in  any  case,  further  interference  can 
hardly  be  other  than  harmful ;  all  questions  as  to  abdominal 
section,  median  cystotomy,  or  any  other  of  the  measures  which 
have  been  advocated  for  these  desperate  conditions  being,  of 
course,  left  to  the  judgment  of  the  visiting  surgeon. 
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CHAPTER  XXVII. 


Of  Heenia  and  other  Forms  of  Intestinal  Obstruction. 

Rupture  with  Cases  of  rupture,  with  symptoms  of  obstruction  more  or- leas 
5£^Q^„"  marked/  are  of  very  frequent  occurrence  in  any  large  hospital, 
and  the  proper  discrimination  of  the  different  kinds  and  degrees 
of  this  condition  is  a  most  difficult  and  responsible  part  of  a 
house  surgeon's  work.  It  is  true  that,  in  London  at  any  rate, 
the  actual  herniotomy  is  always  performed  by  the  yiaitiiig 
surgeon,  but  this  may  be  the  simplest  part  of  the  whole  treatment, 
while  the  house  surgeon  has  to  consider  points  which  are  often 
somewhat  obscure,  such  as  whether  the  question  of  operation 
ought  at  once  to  be  raised,  whether  taxis  should  first  be  tried, 
and  if  so,  for  how  long,  whether  a  preliminary  bath  should  be 
given,  and  so  on.  Here  the  rule  which  is  laid  down  at  the 
commencement  of  the  preceding  chapter  most  strictly  applies, 
namely,  wJien  in  doubt  send  for  the  visiting  surgeon. 

The  death-rate  of  herniotomies  in  London  hospitals  bears  no 
proportion  to  the  mortality  which  would  attend  these  operations 
if  only  they  were  performed  at  the  right  time.  There  can  be  no 
question  but  that  directly  it  is  recognised  that  a  hernia  is 
strangulated,  and  that  an  honest  attempt  at  reduction  by  taxis 
has  not«been  effectual,  the  surgeon  should  be  ready  to  perform 
herniotomy  at  once,  if  a  final  attempt  at  the  taxis,  while  the 
patient  is  under  an  anaesthetic,  should  fail. 
^*®*^^*^J  But  all  who  have  any  experience  of  hospital  work  know  how 
herniotomy  in  grievously  and  unaccountably  this  rule  is  departed  from,  and 
hotpitalfl.  jjQ^  ^ji^Q  i^fljgj.  g^QQ  ig  admitted  with  clear  symptoms  of  strangula- 
tion, of  four  or  five  or  even  more  days'  standing,  where  nothing 
has  been  done,  or,  worse  than  that,  where  the  patient  has  been 
subjected  alternately  to  castor  oil  or  calomel  and  colocyntfa 
within,  and  to  repeated  and  strenuous  attempts  at  the  taxis 
without.  On  inquiry  it  maybe  found  that  this  has  gone  on  for 
days  until,  almost  every  possible  chance  of  recovery  having  been 
thrown  away,  the  case  is  sent  to  the  hospital  to  die,  not  because 
but  in  spite  of,  an  operation,  which,  if  performed  at  the  right 
time,  would  in  these  days  almost  always  be  successful. 
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In  considering  the  rules  which  should  govern  the  management  Course  of  a 
of  these  cases,  we  will  take  first  a  typical  hospital  case,  in  which  BtnmgolttSoik 
symptoms  of  well  marked  strangulation  have  existed,  we  will 
suppose,  for  twenty-four  hours,  and  where  the  hernia  has  not 
been  reduced  by  moderate  taxis  without  the  use  of  an  anaesthetic. 
It  will,  first  of  all,  be  important  to  know  if  the  hernia  be  one  of 
long  standing  which  has  suddenly  become  much  larger,  or  whether 
this  is  the  occasion  of  its  first  appearance,  and,  in  the  former  case, 
whether  or  not  a  truss  has  been  habitually  worn.  These  questions 
bear  upon  the  amount  of  taxis  which  it  may  be  safe  to  employ. 
Thus,  a  small  hernia,  down  for  the  first  time,  is  probably  more 
tightly  nipped  and  requires  more  tender  handling  than  an  old- 
standing  one  in  which  the  canal  is  certainly  dilated,  and  a  portion, 
at  any  rate,  of  the  gut  accustomed  to  slip  to  and  fro. 

The  house  surgeon  must  then  exercise  his  discretion  as  to 
whether  a  further  trial  may  fairly  be  made  of  the  taxis,  then  and 
there  ;  but  as  a  rule,  unless  distinct  gurgling,  or  other  indica- 
tions show  that  the  strangulation  is  very  slight,  he  will  be  vrise 
if  he  confines  his  manipulations  to  those  which  are  necessary  for 
the  ascertaining  of  the  condition  of  affairs. 

He  must  next  decide  between  sending  for  the  visiting  surgeon  at 
once,  or  first  trying  the  effects  of  a  hot  bath,  to  be,  perhaps,  followed 
up  by  an  injection  of  starch  and  laudanum.  The  latter  is  the  usual 
course,  and  in  the  case  of  old  standing  herniae,  where  the  symptoms 
are  not  very  urgent,  and  where  there  seems  a  fair  chance  that  the 
rupture  will  go  back  under  taxis,  after  the  relaxation  produced  by 
the  bath  and  the  opium,  has  much  to  recommend  it.  The  bath 
should  be  hot,  (102  to  104  Fahr.)  and  the  patient  should  stay  in  it 
until  there  is  a  slight  feeling  of  faintness.  Taxis  may  then  be  tried 
in  the  bath,  but  it  can  be  performed  more  conveniently  on  the  bed, 
the  patient  lying  between  blankets.  If  the  hernia  is  not  yet 
reducible,  but  feels  as  if  it "  ought  to  go  back,"  a  further  relaxation 
may  be  produced  by  an  enema  of  thin  starch,  with  the  addition  of 
about  XX  mm.  of  laudanum.  After  this  the  attempt  may  be  re- 
newed.* If  the  hernia  be  not  now  reduced,  no  time  should  be  lost 
in  sending  for  the  visiting  surgeon,  and  preparing  for  herniotomy. 

*  The  patient,  when  lying  in  bed,  should  always  hare  the  buttocks  weU 
raised,  but  a  more  complete  lowering  of  the  head  and  raising  of  the  heels  may 
be  successful. 
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In  the  case  of  a  very  acute  strangulation  in  a  rupture  down  for 
the  first  time,  opinions  are  divided  as  to  whether  it  is  right  to 
delay  the  preparations  for  immediate  operation,  even  for  the 
administration  of  the  bath/  and  bearing  in  mind  that  the  anses- 
thetic  itself  will  produce  relaxation,  and  that  if  the  rupture  can 
be  got  to  go  back  by  taxis  at  all,  the  attempt  will  be  as  likely 
to  succeed  when  the  patient  is  on  the  operation-table,  as  at  any 
other  time,  we  believe  that  the  safest  practice  is,  not  to  wait  for  ihe 
bath,  but  to  make  a  thorough  attempt  at  taxis  before  proceeding 
to  operate  ;  but  each  case  must  be  decided  on  its  own  merits,  and 
sometimes  the  one,  sometimes  the  other  course  will  be  the  wiser. 

In  the  cases  we  have  hitherto  considered  the  strangulation 
has  not  been  supposed  to  have  been  of  more  than  twenty-four 
hours'  duration.  Unfortunately,  a  large  proportion  of  hospital 
cases  of  strangulated  rupture  are  not  sent  in  until  the  symptoms 
have  been  present  for  days.  In  such  a  case  it  will  always  be,  at 
any  rate,  doubtful,  as  to  whether  the  intestine  can  bear  even  the 
gentlest  taxis,  and  it  may  be  in  a  condition  in  which  it  would  not 
be  right  to  return  it  into  the  abdomen,  even  if  it  were  possible  to 
do  so.  Here  every  hour's  delay  is  hurtful,  and  the  house  surgeon 
should  immediately  send  for  the  visiting  surgeon,  get  everything 
ready  for  herniotomy,  and  leave  the  question  of  making  any 
attempt  at  reduction  by  taxis  to  his  senior's  discretion  and 
responsibility ;  of  the  use  of  ice-bags,  tobacco  enemata,  nauseants, 
etc.,  we  will  only  say  that  the  delay  caused  by  their  employment 
in  a  case  of  real  strangulation  is  not  justifiable. 
Caaee  of  But  all  ruptures  which  cannot  be  returned,  or  are  difficult  to 

sten^^tion.  '®^^rn,  are  not  strangulated,  even  though  in  some  cases  there  be 
a  certain  amount  of  distress  and  nausea.  Clinical  experience, 
not  to  be  learned  from  books,  will  alone  enable  these  to  be  distin- 
guished with  certainty,  but,  although  some  will  remain  doubtful 
until  cleared  up  by  the  course  of  events,  the  house  surgeon  will 
generally  be  able  to  distinguish  readily  enough,  whether  strangu- 
lation is  really  present. 

The  cases  which  require  most  discretion  are  those  in  which  at 
first,  there  are  no  symptoms  indicating  that  the  gut  is  nipped, 
beyond  the  fact  that  it  cannot  be  returned,  and  then  gradually 

*  See  for  example  Mr.  E.  Owen's  paper,  *'  British  Medical  Journal,*'  VoL  H^ 
1880,  p.  364,  in  which  he  condemns  the  practice  altogether. 
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the  case  becomes  doubtfully,  and  at  last  distinctly,  one  of  strangu- 
lation. 

Although  the  visiting  surgeon  will  very  probably  have  some 
difficulty  in  deciding  when  to  operate,  still  it  is  certain  that  he 
should  be  given  the  opportunity  of  doing  so  early  ;  so  that  the 
plain  duty  of  the  house  surgeon  is  to  send  for  him  as  soon  as 
any  question  of  the  existence  of  strangulation  arises. 

A  rupture  should  never  b^  thought  lightly  of  because  it  is 
small,  on  the  contrary,  it  is  the  small  knuckles  of  intestine 
which  get  most  tightly  nipped,  especially  in  femoral  hernias,  and, 
as  we  have  said  before,  hernias  which  suddenly  develop  in  con- 
sequence of  some  strain,  are  more  likely  to  be  very  acutely 
strangulated  than  long-standing  ones. 

A  word  or  two  may  be  said  as  to  the  performance  of  taxis.  As  to  taxis. 
Whether  an  anaesthetic  be  used  or  not  the  leg  and  trunk  must  be 
put  into  the  position  which  will  mechanically  relax  the  margins 
of  the  apertures,  and  the  greatest  possible  gentleness  should  be 
exercised.  This  must  be  specially  kept  in  mind  when  the  patient 
is  ufider  ether  or  chloroform,  when  absence  of  complaints  does 
away  with  one  safeguard.  The  amount  of  damage  which  may 
be  done  by  rough  taxis  must  be  seen  to  be  believed.  The  gut 
may  be  ruptured  or  bruised  into  gangrene,  and  the  sac,  or  the 
more  superficial  tissues,  may  be  so  gravely  injured  that  they  will 
presently  slough. 

Ruptures  which  are  difficult  or  impossible  to  reduce,  but  which  Kuptiuwi 
are  not  strangulated,  cannot  be  said  to  be  emergencies ;  never-  without 
theless,  we  may  here  shortly  consider  them.    Very  often  a  few  **  '*"*'"•" 
hours'  rest  in  bed,  in  the  supine  position,  with  the  buttocks 
slightly  raised  on  a  pillow,  will  enable  reduction  to  be  e£fected, 
and,   in  old  standing  cases  especially,  the   patient  should  be 
allowed  to  try  to  put  the  rupture  back  himself  if  he  can,  for 
he  will  often  succeed  when  the  surgeon  would  fail. 

An  ice  bag  applied  to  the  part  is  now  a  very  proper  remedy^ 
except  in  cases  of  tense  incarcerated  ruptures,  where  the  vitality 
of  the  tissues  over  the  hernia  is  very  feeble. 

The  warm  bath,  followed  by  a  simple  enema,  or  one  containing 
opium  as  before  described,  is  here  also  frequently  of  great  service ; 
but  in  the  absence  of  disquieting  symptoms,  patience  and  rest  in 
bed  are  the  great  agents  for  effecting  the  reduction. 


taeoes. 
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A  rupture  is  sometimes  permauently  irreducible  in  whole  or 
part,  in  which  case  the  only  thing  to  do  is  to  have  a  truss  of  a 
special  shape  made  for  its  support  and  protection. 

Acute  intestinal  obstructions,  due  to  volvulus,  intussusception, 
internal  strangulation,  malignant  tumours,  etc.,  involving  as  they 
do,  questions  of  abdominal  section,  or  other  capital  proceedings, 
lie  outside  the  province  of  the  dresser  or  house  surgeon,  or  of  this 
book 

fromftocum-  ^^®  ^^"^  ^^  intestinal  obstruction  however,  must  here  be 
mnlationof  noticed,  which  occasionally  gives  rise  to  symptoms  resembling 
those  of  volvulus  or  intussusception,  that  namely  which  may 
arise  from  accumulation  of  fseces.  The  obstruction  almost 
always  occurs  in  the  upper  part  of  the  rectum  and  in  the  sigmoid 
flexure. 

This  condition  occurs  most  commonly  in  women  or  in  children 
as  a  sequel  of  some  severe  illness,  such  as  typhoid  fever,  but 
examples  may  be  found  in  patients  of  either  sex,  and  at  any  age. 
Usually  a  history  will  be  given  of  habitual  constipation, 
steadily  getting  more  and  more  difficult  to  overcome,  until 
finally  there  may  have  been  no  relief  by  the  anus  for  a  period  to 
be  measured  by  weeks.  In  other  cases  some  fseces  may  have  been 
passed,  but  the  bowel  has  never  been  properly  unloaded.  On 
examining  the  patient,  it  will  probably  be  found  that  the 
intestines  are  greatly  distended  with  flatus,  while  in  the  left  iliac 
region,  a  soft  doughy  tumour  is  to  be  felt,  the  shape  of  which 
may  be  altered  by  manipulation,  which  is  generally  borne  well, 
although  it  may  be  that  a  certain  degree  of  inflammation  of 
the  surrounding  parts  has  been  set  up  ;  distress  and  nausea  will 
be  present,  and  the  symptoms  may  be  sufficiently  severe  to  mask 
the  real  nature  of  the  trouble,  and  to  make  it  resemble  a  case  of 
acute  obstruction,  due  to  some  mass  of  new  growth  in  the 
situation  of  the  sigmoid  flexure,  or  to  an  intussusception  or  volvulus 
of  the  bowel. 

But  a  careful  physical  examination  and  investigation  into  the 
history  of  the  case  will  prevent  any  mistaken  diagnosis  being 
persisted  in,  and  the  cause  of  the  obstruction  will  be  made  plain 
by  a  thorough  digital  examination  of  the  rectum,  by  means  of 
which  the  lower  portion  of  the  hardened  faecal  mass  will  almost 
certainly  be  felt.    Even  supposing  that  it  lies  too  high  up  thus  to 
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be  reached,  the  p&ssage  of  a  long  enema  tube,  well  softened  and 
oiled,  to  the  distance  of  eight  or  ten  inches,  will  establish  the 
nature  of  the  complaint,  inasmuch  as  the  eye  or  opening  of  the 
tube  will,  on  withdrawal,  be  occupied  with  fsecal  matter. 

The  treatment  in  these  cases  consists,  in  unloading  the 
sigmoid  flexure  and  rectum  as  speedily  as  possible.  In  the 
first  place  all  the  fsecal  matter  which  can  be  dislodged  from  the 
rectum  by  the  finger  or  a  spoon,  should  be  so  removed,  and  masses 
somewhat  higher  up  may  be  got  at  by  a  scoop  or  spoon  with  a 
longer  handle.  A  pewter  table  spoon,  bent  so  as  to  diminish  the 
width  of  the  bowl,  will  do.  But  these  masses  are  frequently  very 
hard,  almost  stony,  and  often  they  can  hardly  be  dislodged 
without  previous  softening ;  while  those  that  lie  still  higher  up 
in  the  canal  are  out  of  reach  altogether.  The  removal  of  these 
must  be  achieved  by  enemata  injected  high  up  into  the  bowel  by 
means  of  a  long  tube.*  These  injections  must  be  frequently 
repeated,  and  it  may  be  necessary  to  play  a  stream  from  an  enema 
upon  the  hardened  collections  for  a  long  time.  But  although  the 
clearing  out  of  the  canal  may  be  very  troublesome,  we  believe  it 
can  always  be  effected  by  the  careful  use  of  a  scoop  for  such  masses 
as  may  come  within  reach,  and  of  enemata  ;  these  may  either  be 
simple  copious  ones  of  warm  water,  or  in  more  obstinate  cases  a 
pint  of  warm  olive  oil  is  very  successful.  To  the  oil  an  ounce  of 
turpentine  may  be  added  with  the  best  result.  The  tube  of  a 
stomach  pump  will  do  in  the  absence  of  a  special  apparatus,  for 
the  administration  of  these  enemata. 

The  intestine  will  be  left  in  a  very  atonic  state  for  a  long  time 
after  the  faeces  have  been  removed,  and  a  recurrence  of  the  con- 
dition must  be  guarded  against  by  the  frequent  use  of  simple  or 
astringent  enemata,  vegetable  purges,  and  the  like.  Often  much 
good  is  effected  by  shampooing  and  kneading  the  abdomen, 
especially  if  flatus  be  the  most  prominent  symptom. 

Lastly,  there  are  now  a  good  many  cases  on  record  where  the 
intestinal  coats  have  been  successfully  stimulated  through  the 
abdominal  walls  by  the  passage  of  a  powerful  constant  current, 
delivered  through  electrodes  with  large  surfaces. 

*  For  the  use  of  the  long  tube  see  chap,  xxxvi. 
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Shock  or 
collapse. 


Shock  from 
severe  injury 
witfaoat 
hemorrhage. 


Of  Emerqencies  continued— General  Emergencies,  Shock, 

Fits,  Poisons,  etc. 

We  continue  in  this  and  the  following  chapter  the  consideration 
of  the  more  important  conditions  which  call  for  immediate  relief 
at  the  hands  of  medical  men,  but  especially  at  the  hands  of  house 
surgeons,  or  of  medical  oihcers  in  charge  of  th^  casualty  depart- 
ments of  hospitals. 

In  the  preceding  chapter  we  discussed  those  surgical  emergen- 
cies, which  had  not  been  previously  dealt  with  under  the  sections 
upon  fracture  or  haemorrhage,  and  there  remain  now  the  larger 
class  of  general  emergencies,  such  as  Collapse,  the  usual  forma  of 
Fits,  cases  of  Poisoning,  Drowning,  etc.,  which,  although  they  are 
in  no  sense  surgical,  nevertheless  must  not  be  omitted  from  a 
work  intended  principally  for  hospital  dressers  and  resident 
medical  officers.  But  it  is  only  with  the  treatment  in  the  first 
instance,  of  these  various  conditions,  that  we  have  here  to  do. 

Shock,  or  Collapse.  For  a  description  of  this  condition,  and  for 
its  pathology,  the  reader  is  referred  to  the  vivid  pictures  drawn 
by  Mr.  Savory,*  or  by  Mr.  Herbert  Page,t  or  to  the  article  by 
Mr.  C.  MouUin.^  We  have  here  to  consider  how  best  to  minimise 
its  duration  and  severity,  and  we  will  take  first,  cases  of  skoci 
from  severe  injury  without  hoemorrhage. 

"  The  slow,  feeble,  or  almost  annihilated  pulse,  the  pallor  of 
the  lips,  and  coldness  of  the  extremities,  the  mental  hebetude^ 
the  ansesthesia  of  the  surface,  the  relaxation  of  the  sphincters,  the 
lessened  secretion  of  the  urine,  the  impaired  muscular  action/'§ 
all  point  to  a  state  of  seeming  lifelessness,  founded  on  a  temporary 
paresis  (a  reflex  inhibition)  of  the  circulatory  system,  and  it  is  this 

•  Holmes*  "System,"  Vol.  I.,  p.  877  (1883  edition), 
t  "  Injuries  of  Spine  and  Spinal  Cord,"  1883,  p.  146. 

t  **  International  Encydopcedia  of  Surgery/*  Vol.  I.,  p.  857.  See  aUo  tlie 
Hastings  Essay,  1882,  on  "  Sliock,"  by  Mr.  Fumeaux  Jordan,  reprinted  in 
"  Surgical  Enquiries." 

§  Page,  Loc  cit,  p.  144. 
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apparent  lifelessness  which  gives  the  clue  to  the  line  of  treatment.  General  indi- 

mi  111  111  •  J  xi  •  cations  for 

The  weakened  heart  can  barely  keep  its  own  aud  the  respiratory  treatment, 
centres  going,  still  leas  the  cerebral  cortex.  The  head  must 
therefore  be  as  low,  or  lower,  than  the  rest  of  the  body,  and  arti- 
ficial respiration  must  be  performed  if  necessary.  The  feeble 
circulation  fails  to  maintain  the  heat  of  the  body  ;  so  it  must  be 
supplied  from  without.  There  is  a  danger  of  the  heart  stopping 
altogether;  therefore  it  must  be  directly  or  indirectly  stimulated. 
Lastly,  since  in  these  cases  of  shock  without  hsemorrhage,  it  has 
been  shewn  by  experiment  that  one  effective  cause  of  the  stoppage 
of  the  heart,  is  congestion  of  its  right  cavities,  and  of  the  large 
thoracic  veins,  the  surgeon  should  look  for  signs  of  venous 
distension  in  the  neck,  and  if  this  be  present  the  propriety  of 
opening  the  right  jugular  vein  may  be  considered.  We  have 
mentioned  this  possible  treatment  of  shock  by  vensBsection,  for 
the  sake  of  completeness  of  the  clinical  picture,  and  because  of 
the  high  authority  for  its  performance,  but  we  have  never  seen, 
and  can  hardly  imagine,  a  case  in  which  the  indications  of  con- 
gestion would  justify  the  house  surgeon  in  adopting  this  measure. 

In  practice,  the  first  thing  to  do  when  a  patient  is  collapsed,  is  Details  of 
to  get  him  to  bed,  between  the  blankets,  and  with  the  head  quite  ^»*™*^n*- 
low.  Hot-water  tins,  or  hot  bricks,  should  then  be  put  in  the 
neighbourhood  of  the  flanks,  and  between  the  thighs,  care  being 
taken  not  to  scorch  the  skin,  while  the  patient  is  too  insensitive 
to  complain.  The  further  measures  will  depend  upon  the  severity 
of  the  shock.  In  slight  cases,  where  the  feeble  pulse  steadily 
gathers  strength,  the  respiration  continues  regular  and  becomes 
gradually  deeper  ;  in  fine,  when  it  is  evident  that  the  condition 
is  rather  one  of  a  temporary  lowering  of  vitality  than  of  apparent 
lifelessness,  no  further  measures  can  be  taken  which  are  so  useful 
as  doing  nothing  will  be.  Rest  and  warmth,  and  Ijring  flat,  will 
do  all  that  is  wanted. 

Cases  of  a  higher  grade  of  severity  are  those  where  the  patient 
can  be  roused  to  swallow,  and  has  a  fair  respiration  and  a 
perceptible  pulse,  but  still,  after  a  little  watching,  does  not 
appear  to  be  coming  round,  or  may  seem  to  be  getting  worse. 
(For  shock  is  eminently  a  relapsing  condition.)  In  these  cases, 
sal  volatile,  ether,  alcohol,  or  some  other  difi'usible  stimulant 
should  be  given  in  small  doses,  frequently  repeated,  and  of  these, 
sal  volatile  is  probably  the  best. 
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Most  cases  of  shock  will  fall  under  one  of  these  two  heads,  and 
with  ordinary  attention,  in  the  absence  of  other  complicatious, 
they  will  do  well  enough. 

But  more  rarely,  cases  occur  in  which  the  collapse,  the  life- 
lessness,  is  much  more  profound,  and  then  every  exertion  will  be 
necessary  to  prevent  the  life  going  out  altogether.  In  these,  the 
respiration  will  be  threatening  to  stop  at  every  moment,  or  uiay 
actually  have  stopped,  the  pulse  will  be  barely,  or  not  at  all 
perceptible,  at  the  wrist,  the  temperature  may  be  lowered  below 
90*^,  and  the  insensibility,  profound. 

In  such  a  case  (still  dealing  with  those  in  which  there  has  been 
no  important  hsBmorrhage),  if  there  be  any  turgidity  of  the  Teins, 
it  is  urged  by  Mr.  Savory  *  that  the  right  side  of  the  heart  will 
clearly  be  relieved  by  bleeding  from  the  external  jugular  vein, 
and  no  one  who  has  seen  the  way  in  which  the  cavities  of  the 
heart,  in  the  lower  animals,  resume  their  functions  upon  the 
relief  of  distension,  can  doubt  the  physiological  soundness  of 
this  advice.  Nevertheless  venaesection  for  shock  is  very  rarely 
performed,  and  we  doubt  whether  in  practice  there  is  often 
found  a  venous  turgidity  sufficiently  great  to  strongly  suggest 
the  operation. 

This  may  be  a  doubtful  point,  but  there  is  no  doubt  at  all  as 
to  the  necessity  of  other  measures.  We  must  not  wait  for  the 
natural  breathing  to  stop,  before  artificial  respiration  is  set  up. 
Tlie  head  should  be  placed  well  below  the  level  of  the  legs  and 
body ;  frictional  warmth  procured  by  hand  rubbing ;  while  the 
heart  may  be  directly  stimulated  by  a  hot  mustard  plaister,  or 
by  a  turpentine  stupe ;  and  the  diaphragm  by  faradisation. t 

As  soon  as  the  patient  can  swallow,  stimulants  should  be  given, 
but  the  risk  of  choking  an  insensible  person,  must  always  be  kept 
in  mind.  Another  method  of  administering  stimulants,  however, 
is  now  coming  into  general  favour,  and  is  of  extreme  value  in 
these  cases,  namely  by  hypodermic  hijection.  The  effect  of 
the  intra-venous  injection  of  10  or  15  drops  of  ether  into 
the  arm,   is    very    striking    indeed,   and    in    many  cases    has 


♦  Loc.  cit.  Vol.  I.  p.  383. 

t  For  the  detaik  of  the  performance  of  artificial  respiration,  aad  th« 
application  of  electricity,  see  under  "  Drowning  *'  a  little  later.  Indeed  the 
measures  for  resuscitation  in  either  case  are  very  simUar. 
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undoubtedly  saved  life.  Stimulant  eiiemata  are  sometimes  very 
useful.  Even  in  cases  of  apparently  total  collapse  it  should 
be  kept  in  mind  that  there  may  be  only  "  suspended  "  animation, 
and  it  is  right  to  proceed  with  all  approved  methods  of  resuscita- 
tion before  pronouncing  the  condition  to  be  hopeless. 

Care  must  be  exercised  not  to  over  stimulate  when  the  effect 
of  the  collapse  begins  to  pass  off,  and  to  leave  as  much  as 
possible  to  rest  and  warmth.  The  collapse  will  in  any  case  be  Keaction  after 
followed  by  a  reactionary  period  of  irritation  and  generally  of  ■"^^* 
fever,  and  this  may  be  much  aggravated  by  injudicious  treat- 
ment at  the  first.  In  this  stage  of  reaction,  opium,  or  the  hypo- 
dermic injection  of  morphia  may  be  administered  ;  hyoscyamus, 
again  is  often  extremely  useful. 

The  general  effects  of  extreme  and  sudden  haemorrhage  are  Shook  from 
recognised  as  being  to  a  large  extent   identical  with  those  of  ^®™^*'"'*^if** 
true  shock  ;  nor  do  the  two  conditions  differ  generally  in  their 
treatment,  except  with  regard  to  the  great   question   of  trans- 
fusion, which  we  have  considered  in  an  earlier  chapter  (see  pp«  71, 
et  seq.) 

Syncope,  Inasmuch  as  faintness  is  due  tx)  partial  cerebral  Syncope, 
anaemia,  brought  on  by  failure  of  the  heart's  action,  within 
certain  limits,  the  treatment  is  the  same,  whether  the  syncope 
be  merely  emotional,  or  be  due  to  some  more  definite  cause,  as 
general  exhaustion,  cold,  haemorrhage,  organic  disease  (especially 
cardiac  valvular  incompetence),  or  a  combination  of  any  of 
these. 

As  an  example  of  the  common  fainting  fit,  we  may  take  that  The  oommon 
form  which  occurs  most  commonly  in  young  women  or  lads  of  f»i«»ting  ^^ 
feeble  circulation.  Such  people,  under  conditions  of  bad  ventila- 
tion, disagreeable  sights  or  smells,  fatigue,  or  of  an  empty 
stomach,  are  liable  to  attacks  of  simple  syncope.  They  have 
a  sudden  feeling  of  nausea  and  giddiness,  and  fall  unconscious  to 
the  ground.  On  examination  there  is  found  a  marked  pallor  and 
moistness  of  the  face,  shallow  but  distinct  respiration,  a  pulse 
just  perceptible  at  the  wrist,  and  a  peculiar  flaccidity  of  the 
limbs.     The  eyelids  are  half  open  and  the  lips  parted.* 

*  It  may  be  noticed  that  as  a  general  rule,  men  fall  down  in  a  faint  as  if 
they  had  been  shot ;  women  generaUy  manage  to  get  to  a  chair  or  to  tome 
support. 
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Presently,  if  left  alone,  the  colour  will  return  to  the  cheeks, 
the  respiration  become  deeper  and  sighing,  the  eyes  will  open, 
and  consciousness  will  return. 

Of  a  similar  nature,  but  even  more  transitory,  is  the  purely 
emotional  form,  which  occurs  in  perfectly  healthy,  strong  people. 
Thus,  grown  men  often  faint  on  being  vaccinated,  or  at  the  sight 
of  blood. 

Although  none  of  these  forms  of  syncope  are  dangerous,  it 
is  well  that  the  attack  should  be  as  short  as  possible.  The  great 
agent  in  the  recovery  is  an  improvement  in  the  cerebral  circula- 
tion, and  the  best  way  to  effect  tJiis  is  to  make  the  braiA  the 
lowest  part  of  the  body.  The  patient  must  therefore  be  kept 
lying  down  (the  position  naturally  assumed),  and  in  every  way 
freedom  of  respiration  and  of  the  circulation  must  be  attained. 

External  stimuli,  such  as  smelling  salts  (not  too  strong),  the 
sprinkling  of  cold  water  on  the  head,  slapping  the  hands,  etc., 
may  be  resorted  to,  but  stronger  stimulation,  as  faradisation,  is 
not  required.  Fainting  may  often  be  prevented  if  the  patient 
be  sitting  at  the  time  of  the  attack,  by  making  him  lean  well 
forward,  so  that  the  head  comes  almost  between  the  knees,  and 
thus  receives  a  good  blood  supply.  Perhaps,  too,  the  aorta  is 
partly  compressed  by  the  flexion. 

But  although  the  milder  kinds  of  syncope  are  not  alarming, 

faintness  may  be  a  condition  of  the  greatest  danger,  and  is  indeed 

one  of  the  most  frequent  actual  causes  of  death.      We  have 

Extreme         examples  of  such  extreme  syncope  as  an  effect  in  great  exhaus- 

syncope.  ^ion  from  exposure,  or  in  starvation ;  or  it  may  be  due  to  the 

exhaustive  effect  of  some  severe  illness.  * 

If  these  cases  be  left  to  themselves,  they  will  often  insensibly 
drift  onwards  into  death,  and  active  measures  must  be  taken  to 
prevent  this.  The  actual  details  of  treatment  will  differ 
according  to  the  particular  cause  in  each  case,  but  in  almost  all 
respects  they  are  identical  with  those  for  extreme  haemorrhage, 
or  for  shock,  or  for  drowning;  namely,  lying  flat,  warmth, 
stimulation,  injection  of  ether,  etc.  In  addition,  in  very  severe 
forms  of  syncope  it  is  often  useful  to  i?ivert  the  patient,  so  that 
the  head  is  the  lowest  part  of  the  body.     This  is  most  con- 

*  Death  from  chloroform  is  usually  a  fatal  syncope.     See  on  this  point  the 
special  chapter  on  anssthetics. 
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veniently  done  by  placing  the  legs  on  a  couch,  and  the  head 
and  shoulders  on  the  floor.  (This  method  of  resuscitation  is 
known  as  "Ndlaton's"  plan.)  Artificial  respiration,  faradisa- 
tion, and  auto-transfusion,  i.e,  emptying  of  the  limbs  of  blood 
by  hand  rubbing  and  elevation  (vide  page  71),  may  all  be  some- 
times required,  but  actual  transfusion  or  Tentesection  are  never 
indicated  in  cases  of  true  syncope,  due  neither  to  haemorrhage  on 
the  one  hand  nor  to  suffocation  on  the  other. 

Of  Hysteria,  as  a  disease,  we  here  say  nothing ;   for  this  HyiterU. 
penalty  which  we  pay  for  the  artificial  character  of  our  lives, 
appears  in  such  protean  forms,  that  it  cannot  be  considered  in 
any  detail,  and  we  will  only  mention  what  should  be  done  in 
the  case  of  a  common  hysterical  fit. 

Although  no  two  of  these  attacks  are  alike,  there  is  rarely  any  OenenJ 
diflficulty  in  the  diagnosis ;  indeed  it  is  only  when  the  attack  ^^^f**' ^' 
exhibits  the  more  serious  characters,  of  what  is  termed  hystero- 
epilepsy,  that  any  doubt  can  arise.  In  ordinary  cases  the  flushed 
tearful  face,  the  panting  breath,  the  emotional  laughter  or  sobbing, 
the  jerking  movements,  not  truly  convulsive,  and  the  almost  in- 
variable termination  in  a  flood  of  tears,  and  (though  this  is 
naturally  not  so  evident)  with  a  profuse  secretion  of  almost 
colourless  urine ;  all  these  points  are  characteristic  of  the 
hysterical  attack,  and  could  not  occur  in  a  real  fit. 

Moreover,  if  there  be  any  doubt,  analjrsis  of  the  symptoms  will  Diagnostic 
show  that  the  condition  is  a  mimicry  of  graver  disease,  and  that  ^^^ 
there  is  a  ''  contrariness  "  in  the  behaviour  of  all  these  patients, 
which  is  very  characteristic.  Try  to  open  the  eyes,  and  they  will 
be  screwed  up  ;  or  the  mouth,  and  the  teeth  will  immediately 
be  clenched ;  the  tongue,  however,  never  being  bitten.  So,  if  an 
effort  be  made  to  sit  the  patient  up,  she  will  immediately  flop 
down  on  the  floor,  but  in  doing  so  will  give  a  further  evidence  of 
the  nature  of  the  attack,  for  in  falling,  even  though  there  be 
apparently  a  loss  of  consciousness,  the  patient  will  carefully 
guard  herself  against  injury. 

Apparent  unconsciousness  is  often  present,  and  a  kind  of 
ansBSthesia,  so  that  needles  may  be  run  deeply  into  fleshy  parts 
without  eliciting  a  sign  of  pain ;  yet  both  these  states  are  really 
deceptions.  The  anaesthesia  is  the  result  of  an  exaltation,  akin 
to  the  extasy  of  a  flagellant,  and  the  unconsciousness  is  only  on 

2  A 
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the  surface.  In  fact,  as  in  the  condition  of  hjrpnotism  (which  in 
many  other  respects  resembles  hysteria),  there  is  quite  an  abnormal 
intelligence  of  surrounding  affairs.  No  hysterical  woman,  though 
she  may  be  to  all  appearance  profoundly  unconscious,  would  ever 
allow  anyone  to  cut  off  her  hair.  Moreover,  while  this  emotional 
condition  lasts,  patients  are  very  completely  ''  en  rapport "  with 
the  state  of  mind  of  those  around  them,  and  promptly  become 
much  worse,  or  speedily  recover,  according  to  the  behaviour  of 
the  bystanders. 

Although  we  have  said  that  the  symptoms  are  a  mimicry  of 
real  disease,  no  greater  mistake  can  be  made  than  to  treat  these 
sufferers  as  malingerers.  The  illness  is  real  enough,  although  it 
is  a  moral,  rather  than  a  physical  ailment ;  and  although  the 
symptoms  be  not  genuine,  the  object  to  be  attained  is  to  cat 
the  attack  as  short  as  possible,  and  to  diminish  the  chances  of  its 
recurrence.  On  the  one  hand,  the  tendency  to  recur  will  he 
increased  if  the  symptoms  are  treated  as  if  they  were  signs  of  a 
grave  mysterious  illness,  and  on  the  other,  the  severity  of  the 
present  attack  will  very  likely  be  aggravated  by  harshness  or 
rough  treatment.  The  ''  bucket  of  cold  water  "  we  believe  to  he 
always  harmful,  but  the  other  extreme  of  profuse  sympathy, 
mixed  with  stiff  restoratives  of  sal  volatile,  or  chloric  ether,  or 
with  comforting  glasses  of  hot  brandy  and  water  is  equally  so. 

As  we  have  stated  before,  hysterical  people  may  be  quite  well 
trusted  not  to  hurt  themselves,  so  in  almost  all  cases  the  best 
thing  to  do  is  to  leave  them  alone.  Nothing  conduces  more 
to  a  quick  recovery  than  that  the  patient  shall  be  convinced 
that  her  condition  is  one  which  excites  no  alarm,  no  pity,  and 
no  anger  ;  and  bearing  in  mind  how  hyper  sensitive  these  patients 
are  to  external  conditions,  all  fussy  friends  should  be  rigidly 
excluded.  Indeed,  there  is  no  necessity  for  anyone  to  remain  in 
attendance,  and  if  the  patient  be  simply  laid  on  her  bed  at  the 
commencement  of  an  attack,  and  left  to  come  out  of  it  as 
soon  as  she  will,  nothing  better  can  be  done. 

A  mixture  of  hysterical  and  alcoholic  excitement  is  not 
uncommon  in  hospital  casualty  rooms.^    These  cases  again  may 

*  This  condition  in  our  experience  is  meet  common  among  London  Irk 
women,  a  peculiarly  excitable,  hybrid  race,  in  whom,  too,  the  simple  hyterioal 
fit  often  developB  a  very  high  grade  of  severity. 
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be  left  to  themselves  or  may  often  be  more  quickly  restored  to 
their  right  minds  by  a  brisk  emetic  (see  Drunkenness,  p.  371).* 

Two  great  groups  of  attacks,  or  states  of  disease,  are  especially  Rtt, 
designated  by  the  common  term  of  "fits"  although  as  every  one 
knows,  the  name  is  applied  to  many  other  conditions  as  welL 
These  two  are  the  apoplectic^  and  the  epileptic,  state,  and  the 
first  certainly,  and  probably  both,  may  be  produced  by  very 
various  causes. 

As  effectual  causes  of  the  apoplectic  state,  we  may  have  hcBmor-  CaoMt  of  the 
rhage,  (the  commonest),  causing  the  attack  either  through  brain  Jg^^^*** 
shock,  pressure,  or  laceration  ;  urcsmia ;  acute  alcoholism,  or  the 
circulation  of  some  other  poison  in  the  blood ;  or  rapid  serous 
effusion  on  the  surface  of  the  brain  ;  (the  existence  of  this  serous 
apoplexy  is  now  much  questioned),  and  we  also  find  cases  of  so 
called  simple  apoplexy,  in  which  the  exciting  cause  of  the  fit 
cannot  be  traced  with  certainty. 

But  the  apoplectic  state  or  fit,  from  whichever  of  these  causes  it 
may  arise,  will  present  very  much  the  same  symptoms ;  namely,  "of 
loss  of  consciousness,  without  failure  of  the  heart's  action,"t  while, 
in  the  vast  majority  of  cases,  there  will  be  evidence  also  of  some 
local  cerebral  lesion  in  the  shape  of  convulsive  movements  or 
paralysis,  or  both,  the  paralysis  generally  remaining  after  the 
actual  fit  has  passed  ;  inasmuch  as  we  have  ouly  here  to  con- 
sider the  practical  management  of  the  patient  during  the  attack, 
a  differential  diagnosis  is  not  at  all  necessary. 

Taking  the  case  of  an   apopletic  fit   arising   from   cerebral  ^  tyDioal 
hfiemorrhage,  its  course  will  be  something  like  the  following.  ^^^^      ^ 

After  a  varying  prodromal  period,  during  which  there  may  have  Its  onset 
been  warnings,  in  the  way  of  mental  confusion,  giddiness,  etc., 
the  fit  proper,  generally  comes  on  quite  suddenly,  often  during 
some  emotion,  or  some  unusual  exertion.  The  prominent 
symptom  is  the  complete  loss  of  consciousness,  but  proceeding 
this,  there  may  be  a  short  period  of  convulsive  twitchings  of  the 
face  or  limbs.  When  consciousness  is  lost,  the  patient  falls  to 
the  ground,  the  breathing  becomes  laboured  and  stertorous,  with 

*  For  the  other  fomu  of  sorgiual  hysteria,  hysteric  paralysis,  neuromimeali, 
anorexia,  etc.,  the  reader  is  referred  to  the  article  by  Mr.  Savory  in  "  Holmea* 
System,'*  or  to  Sir  James  Paget's  Clinical  Lectures. 

t  *'  Quain's  Dictionary  of  Medicine  "  (Article  on  Apoplexy). 
2  A  2 
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Its  develope 
ment. 


Its  deoUne. 


a  flapping  in  and  out  of  the  cheeks,  caused  by  their  paraljrsis,  and 
by  that  of  the  soft  palate.  Commonly  one  side  of  the  body,  and 
the  opposite  side  of  the  face  and  tongue  will  now  be  found  to  be 
partly  convulsed,  partly  paralysed.  As  the  fit  continues,  the 
paralytic  symptoms  become  more  developed,  and  with  this  there 
is  steadily  deepening  coma.  Reflex  is  nearly  or  quite  abolished, 
and  the  pupils  may  be  widely  dilated,  or  unequal,  or  small,  but 
are  generally  fixed,  and  in  any  case,  do  not  react  to  light. 

The  pulse  as  a  rule  is  full  and  slow,  and  may  be  very  hard.  The 
larger  venous  trunks  are  often  distended.  (This  is  the  condition 
in  haemorrhagic  cases.  In  uraemic  fits,  pallor,  and  a  small  pulse 
are  frequently  present.)  In  such  a  case  the  coma  may  get  steadily 
deeper  and  end  in  death,  without  any  eflbrt  at  a  rally,  in  a  few 
hours  or  days.  If  this  does  not  happen,  after  a  period  so  variable 
that  no  estimate  is  possible,  there  is  a  gradual  lightening  of  the 
coma,  twitchings  cease,  and  reflex  gradually  returns.  Later,  the 
patient  can  be  partially  roused,  and  then  returns  to  a  state  of 
consciousness.  This,  however,  is  rarely  at  first  unclouded,  and 
with  it  there  generally  comes  the  appreciation  of  permanent 
paralysis  of  the  limbs  or  face,  and  often,  aphasia  in  some  one  of  its 
forms.  With  the  after  history  of  the  case  we  have  nothing  to 
do  ;  it  may,  however,  be  mentioned  that  they  commonly  tend  to 
improve. 

Bearing  in  mind  the  usual  cause  of  this  condition  of  apoplexy, 
it  will  be  plain  that  all  direct  attempts  at  rousing  or  restoration  of 
consciousness  will  not  only  be  futile,  but  will  be  actively  harmfuL 
The  first  and  great  point  in  the  treatment  will  be  to  get  the  circu- 

maaa^e'iueat.  lation  as  quiet,  and  the  heart's  action  as  free  from  embarassment 
as  is  possible.  A  *'  do  nothing "  policy  is  therefore  on  many 
points  essential ;  but,  except  in  the  more  transient  and  slighter 
attacks,  or  on  the  other  hand,  in  those  cases  of  apaplexie 
foudroyantey  in  which  death  occurs  almost  immediately,  there  are 
certain  indications  for  relief  of  the  cerebral  circulation  which 
should,  if  possible,  be  fulfilled. 

Reliefof  brain  There  will  be  little  difficulty  in  recognising  whether  the  case  be 
one  in  which  nothing  is  required  except  absolute  rest  and  quiet 
watching,  or  whether  more  active  treatment  is  called  for.  In  the 
latter  case,  the  chief  measures  are  the  local  application  of  cold  to 
the  head,  blood  letting,  and  free  purgation.  If  the  head  be  hot,  or 
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the  face  flushed,  it  can  never  be  unwise  to  cut  the  hair  short,  and 
apply  an  ice  bag,  or  cold  water. 

The  question  of  letting  blood  should  be  weighed  very  care-  VeniBMctlon 
fully,  and  at  the  present  time  it  is  rarely  performed,  still  there 
can  be  no  doubt  that  fn  cases  where  the  pulse  is  hard,  almost 
incompressible,  and  bounding,  and  when  the  veins  of  the  head  and 
neck  are  distinctly  full,  great  relief  can  be  thus  afforded.  In 
these  cases,  a  small  quantity  of  blood,  rapidly  extracted,  will 
give  greater  relief  than  a  larger  quantity  more  slowly  taken  ;  so 
that  other  things  being  equal,  venaesection  of  the  veins  of  the 
neck  or  arm  is  the  preferable  mode,  but  four  or  six  leeches 
applied  to  the  temples  will  often  be  of  great  service. 

Wet  cupping,*  or  the  milder  proceedings  of  dry  cupping,  or  Capping  and 
blistering,  at  the  nape  of  the  neck,  should  not  be  omitted  as  ^^^•**'*"«- 
means  of  quickly  relieving  the  cerebral  circulation. 

The  object  of  free  purgation  is  akin  to  that  of  bleeding,  and  is  Pargadon. 
similarly  indicated,  provided  the  patient  can  swallow. 

The  purge  must  be  a  drastic  one,  and  very  often  the  best  is  q^^^  ^^jj 
croton  oil ;  1  to  1^  drops  of  it  should  be  rubbed  up  with  bread 
and  given  in  the  form  of  a  pill,  or  placed  upon  the  back  of  the 
tongue. 

Calomel  is  also  very  generally  given,  in  full  doses,  either  with  OaIoomI 
a  purgative  such  as  colocjmth,  or  followed  by  castor  oil.     Other 
drastic  purges,  such  as  elaterium  or  gamboge,  are  sometimes  used. 

These  various  measures  may  rightly  be  employed  in  fitting 
cases,  but  we  repeat  that  in  the  majority  of  cases  of  apoplexy,  the 
one  thing  needful  in  the  first  place,  is  to  keep  the  patient  still  in 
bed,  with  the  head  slightly  raised,  in  a  dark  room,  taking  par- 
ticular care  that  there  is  no  obstruction  to  the  respiration. 

The  practical  management  of  an  Epileptic  FU  may  be  very  EpOepty. 
shortly  described.  In  the  epileptic,  as  in  the  apoplectic  state, 
the  prominent  feature  is  the  absolute  loss  of  consciousness.  The 
attacks  also  vary  infinitely  in  their  severity  and  duration,  from 
those  cases  of  petit  mal — in  which  there  is  a  momentary  confusion 
and  loss  of  consciousness,  gone  almost  before  it  is  felt — to  the 
most  violent  storms  of  convulsions,  lasting,  it  may  be,  a  full  half 
hour.  The  following  may  be  taken  as  an  account  of  a  moderately 
severe  epileptic  fit. 

*  For  bleeding,  leeching,  and  cupping,  lae  the  Motion  on  Minor  Surgery. 
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A  typical  Quite  suddenly,  or  after  some  subjective  premouitions,  as  of  a 

epileptic  fit.  ^jg^ping  sensation,  or  travelling  wave  of  coldness  or  the  like,  which 
is  known  by  the  name  of  an  "  Aura,"  the  patient  becomes  uncon- 
scious and  falls  to  the  ground,  often  with  a  cry  or  groan.  Almost 
all  the  body  is  then  thrown  into  a  state  of  tonic  convulsion  ;  the 
respiratory  movements  are  arrested  with  the  others,  and  the 
patient  becomes  more  or  less  asphyxiated.  This,  however,  seldom 
becomes  extreme,  and  after  a  time,  shorter  than  it  appears  to  the 
lookers  on,  the  tonic  contraction  passes  over  into  a  state  of  general 
clonic  convulsion,  in  which  the  limbs  are  tossed  hither  and  thither, 
damage  to  them  being  often  inflicted.  At  this  stage,  too,  the 
tongue  may  be  bitten,  or  the  nails  driven  into  the  palms.  Gradu- 
ally, and  generally  after  a  very  few  minutes,  the  convulsive  move- 
ments quiet  down,  and  a  condition  resembling  coma  succeeds,  bat 
Itotubsidence.  which,  only  in  the  most  severe  cases,  is  true  coma.  Soon  this 
comatose  state  passes  into  one  more  like  natural  sleep ;  the 
asphyxial  colour  disappears,  and  as  a  rule,  the  patient  wakes  np 
within  half  an  hour  or  an  hour,  ignorant  of  what  has  happened, 
unless  previous  exx>erience  has  taught  him  to  understand  the 
position  of  affairs.* 

In  such  an  attack,  nothing  ought  to  be  done  with  the  idea 
of  any  restoration  to  consciousness,  and  all  that  is  called  for, 
is  to  see  that  while  the  convulsions  are  present,  the  patient  does 
himself  no  injury,  either  by  tossing  his  limbs  or  head  about,  or 
by  getting  into  such  a  position  that  respiration  is  interfered  with. 
Anything  tight  about  the  neck,  chest,  or  abdomen,  should  be 
loosened,  and  especial  care  should  be  taken  that  the  tongue  does  not 
get  caught  between  the  teeth.  If  this  happens,  the  jaws  must  be 
forced  open,  and  a  piece  of  cork,  or  wood,  or  some  other  suitable 
wedge  inserted  to  keep  them  apart. 

Strenuous  efforts  at  restraint  of  the  convulsions  appear  rathor 
to  excite  them,  and  are  never  necessary.  As  soon  as  the  violence 
of  the  fit  is  over,  the  quieter  the  patient  is  left  the  better,  and  if 
natural  sleep  follows,  it  should  be  encouraged  to  last  as  long  as 
possible.  On  waking  up,  if  any  signs  of  exhaustion  are  present, 
a  little  soup  or  beef  tea  is  useful,  but  no  alcohol 

*  No  more  complete  picture  of  an  epileptic  attack  could  be  given  than  thai 
given  in  the  Gospel  of  St  Biark,  chap.  ix.  v.  17,  e<  teq.  See  also  liafetkew 
zvii  y.  15 ;  and  Luke  iz.  v.  8S. 


Management 
during  fit. 


Oaie  of  the 
tongue. 
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The  general  treatment  of  the  epileptic  tendency,  the  con- 
sideration of  its  causation,  prophylaxis,  and  of  irre^ar  forms 
of  the  disease,  such  as  epileptic  mania,  homicidal  epilepsy,  etc., 
are  outside  the  scope  of  this  work. 

Epileptic  malingering.    In  hospital  practice  the  house  surgeon  Malingering, 
or  dresser  must  be  on  his  guard  against  being  deceived  by 
malingerers,  who   feign  to   be   epileptics  in   order  to    obtain 
admission.    The  only  way  to  detect  them  with  certainty  is  to  be 
thoroughly  acquainted  with  the  symptoms  of  the  genuine  attack. 

Foaming  at  the  mouth  may  be  simulated  by  soap,  and  much 
"  lather "  about  the  lips  is  in  itself  suspicious ;  but  the  crucial 
point  is  the  insensibility.  In  genuine  cases  this  is  absolute. 
Many  malingerers  are  aware  of  this,  and  will  bear  pain  inflicted 
as  a  test,  with  a  fortitude  worthy  of  a  better  cause,  but  faradisa- 
tion judiciously  applied  can  hardly  be  resisted  for  more  than  a 
few  moments,  and  is  the  most  trustworthy  test. 

The  Convulsions  of  Infants. 

The  equal  balance  of  the  cerebral  government  is,  in  infants,  The  oonwl- 
very  easily  upset,  and  convulsive  attacks  may  occur  from  very  SSm^ 
slight  causes.     Worms,  teething,  intestinal  irritation,  cerebral 
irritation,  as  in  rickets,  or  some  local  irritation,  even  that  of  a  pin ; 
may,  any  of  them,  be  sufficient  to  bring  on  an  attack.     On  the  Several  canaei 
other  hand,  the  fit  may  be  an  indication  of  the  gravest  brain  ''^' 
disease,  or  may  stand  in  the  place  of  the  initial  rigor  which 
in  adults  heralds  the  onset  of  some  acute  fever. 

But  the  "  infantile  convulsions  "  which  we  here  consider,  are  The  ordinary 
epilepti-form  fits,  arising  as  a  reflex  frt)m  such  local  and  tempo-  ^™^ 
rary  causes  as  we  first  mentioned,  and  although  they  are  alarming, 
are  seldom  permanently  harmful 

Taking  as  an  example,  the  convulsions  caused  by  the  irritation  of 
the  gums  during  teething,  we  shall  find  that  the  child,  after 
being  hot  and  fretful  for  some  hours  previously,  is  noticed 
suddenly  to  ''  look  queer,"  or  to  squint  A  general  spasm  of 
rigidity  then  passes  over  the  body,  the  face  becomes  pale  and 
set,  the  eyeballs  are  turned  inwards,  and  respiration  is  almost 
arrested,  in  consequence  of  which  an  asphyxial  look  quickly 
developes.  This  rigidity,  however,  generally  lasts  only  for  a 
few  seconds,  and  is  succeeded  by  twitchings  of  the  face,  and  other 
clonic  convulsions.    These  again  quickly  subside,  and  the  child 
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falls  into  a  sleepy,  semi-comatose  condition,  which  soon  becomes 
a  natural  sleep.  Consciousness  is  quite  abolished  during  the  fit 
itself. 
Vary  greatly  This  is  an  account  of  a  rather  severe  fit,  and  they  are  found 
in  severity.  q{  ^\i  degrees.  Often  the  whole  attack  is  compressed  into  a 
momentary  loss  of  consciousness,  with  a  spasm  of  rigidity, 
followed  by  a  little  drowsy  heaviness.  But  in  all,  except  the 
very  slightest,  the  condition  is  certainly  one  which  must  he 
hurtful  to  brain  action ;  the  cerebral  circulation,  therefore, 
should  be  relieved  if  possible,  and  that  quickly;  such  relief 
can  be  given  most  directly  and  readily  by  putting  the  child 
into  a  hot  bath  at  once,  at  as  high  a  temperature  as  can  be  home 
(say  103*^  Fahr.).  If  this  can  be  got  directly,  the  child  may 
with  advantage  be  put  in  clothes  %nd  all,  and  undressed  in  the 
water.  It  should  be  immersed  up  to  the  neck,  and  a  sponge  of 
cold  water  may  be  placed  at  the  back  of  the  head. 

Indirectly,  too,  the  bath  fulfils  several  good  purposes.  The 
undressing  of  the  child  will  enable  a  thorough  examination  to  be 
made,  and  will  discover  if,  by  any  carelessness,  there  be  a  pin 
running  into  the  skin,  or  any  other  local  irritation.  Possibly  the 
warmth  may  hasten  the  appearance  of  the  rash  of  some  fever,  or 
if  there  be  any  intestinal  colic,  it  will  be  relieved. 

The  reader  may  be  reminded  of  the  usefulness  of  the  small 
operation  of  lancing  the  gums,  and  it  may  be  said  that  a 
mercurial  purge  will,  very  frequently  indeed,  greatly  improve 
the  condition  of  affairs. 
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CHAPTER  XXIX. 


Of  Drowning,  and  of  some  other  Forms  of  Suffocation. 

In  all  forms  of  asphyxia  it  is  important  to  recollect,  first,  that  of  AiphyxU. 
insensibility  comes  on  very  soon,  some  time*  before  the  convulsive 
straggles  cease,  and  is  succeeded  by  a  paralysis  of  all  the  voluntary 
muscles,  including  those  of  resplhition ;  and  secondly,  that  the 
heart's  action  may  continue  for  a  long  time  after  the  ordinary 
muscular  movements  are  abolished. 

The  actual  cause  of  death  is  probably  the  hyperdistention  of 
the  right  side  of  the  heart,  and  it  can  easily  be  shown  in  animals 
that  recovery  firom  asphyxia  is  possible  even  after  the  heart  has 
ceased  to  beat,  if  the  right  heart  be  rapidly  unloaded  of  its  blood 
by  opening  the  jugular  vein.  In  man,  it  is  very  doubtful  if  such 
recovery  has  ever  taken  place ;  but  it  certainly  seems  that 
prompt  vensesection  ofifers  in  extreme  cases  almost  the  only 
chance,  although  it  is  very  rarely  resorted  to.  It  should  be 
remembered,  too,  that  the  performance  of  artificial  respiration, 
to  be  directly  described,  in  addition  to  re-oxygenating  the  blood, 
also  relieves  the  distention  of  the  right  ventricle,  by  facilitating 
the  passage  of  the  blood  through  the  capillaries  of  the  lungs. 

It  will  probably  save  needless  repetition  if  we  here  consider 
the  steps  to  be  taken  with  the  object  of  restoring  suspended 
animation,  in  ordinary  cases  of  drowning ;  and  taking  this  account 
as  a  tjrpical  case  of  sufibcation,  to  leave  it  to  the  reader's 
common  sense  to  fill  in  the  details  of  the  slight  variations  which 
are  called  for  by  the  different  circumstances  of  other  forms. 

In  drowning y  several  causes  are  generally  present  to  produce  a  Drowning,  % 
condition  of  lifelessness,  in  addition  to  the  asphyxia  itself.   Thus,  ^1[^^. 
shock  IS  often  present  and  may  be  a  very  important  factor. 
Exhaustion  firom  long-continued  struggling,  and  the  effects  of 
exposure  to  coldy  are  also  common,  and  have  to  be  dealt  with. 
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Still,  the  great  agent  in  producing  the  condition,  is  snffocaiibiiy 
and  this  must  first  of  all  be  combatted. 

Supposing,  then,  that  the  body  of  an  apparently  drowned 
person  has  been  recovered  from  the  water,  and  that  respiration  is 
found  to  have  stopped,  it  may  well  be  that  the  breathing  can 
be  set  going  again  by  simply  making  sudden  iorcible  proBsare 
at  the  pit  of  the  stomach  some  three  or  four  times,  at  intervals 
of  three  or  four  seconds  ;  but  should  this  not  be  quickly  followed 
by  respiratory  movements,  artificial  respiration  proper  shoold  be 
at  once  begun.* 

For  this  method  to  be  of  the  least  avail,  all  its  details  mart  be 
carried  out  regularly  and  thoroughly ;  the  object  being  so  fitf  tD 
imitate  the  natural  thoracic  and  abdominal  movemento,  that  air 
may  be  sucked  into,  and  squeezed  out  of,  the  chest. 

The  three  principal  ways  of  doing  this  are  known  as  "  S^ 
vester's,"  "  Marshall  Hall's,"  and  "  Howard's,"  but  we  shall  <»ily 
describe  the  first  in  detail,  as  it  is  certainly  more  efficient  than 
the  second,  and  the  third  is  not  generally  accepted  in  this 
country. 

In  Sylvester's  method  (Fig.  151)  the  arms  are  used  as  lemn, 
acting  so  as  to  eicpand  the  chest  walls  by  means,  of  the  mnadeB 
placed  between  the  limbs  and  the  trunk,  the  origins  of  the  mnadeB 
acting  now  as  insertions,  and  vice  versa. 

The  patient  should  first  be  laid  on  his  back,  and  some  con- 
venient support  be  placed  under  the  shoulders,  so  that  the  chest 
may  be  thrown  out,  and  the  neck  extended,  with  the  head  thrown 
back.  (See  illustration.)  If  this  be  properly  managed,  there  will 
not  generally  be  any  necessity  for  the  tongue  to  be  drawn  ont  of 
the  mouth,  for  the  larynx  will  be  kept  open  by  the  chin  being  kept 
well  up.  But  it  may  sometimes  be  desirable  for  an  assistant  to 
draw  forward  the  tongue,  and  if  so,  the  best  way  to  hold  it^  in 
the  absence  of  proper  forceps,  is  with  the  comer  of  a  handkerchief 
between  the  finger  and  thumb.  This  is  much  better  than  trying 
to  fasten  the  organ  down  to  the  chin  with  an  indiarubber  band,' 
or  running  a  hair-pin  through  it,  as  has  been  recommended. 

Everything  which  in  the  least  confines  the  neck,  or  chesty  or 

*  It  is  genenUjbest  to  do  this  on  the  spot,  bat  if  a  shed  or  house  hn  do—  at 
hand,  the  loss  of  a  few  moments  may  sometimes  be  risked,  in  view  of  other 
advantages. 
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abdomen,  must  be  loosened,  and  the  mouth  and  nostrils  cleansed 
of  any  mud,  etc.  Should  there  be  any  water  lying  in  the 
pharynx  the  patient  may  be  turned  over  on  one  side  to  let  it 
run  out  of  the  mouth,  but  no  attempt  should  be  made  to  empty 
the  stomach. 

These  preparations  should  only  occupy  a  few  moments.  The 
surgeon  then  kneeling  at  the  patient's  head  must  take  hold  of 
the  arms  above  the  wrists,  and  carry  them  well  over  the  heed 
right  back  as  far  as  they  will  go,  as  shewn  in  the  figure.  The 
chest-walls  will  then  be  expanded,  and  generally  air  can  be  heard 
passing  through  the  glottis.  The  arms  must  then  be  brought  down 
against  the  sides,  and  the  forearms  crossed  over  the  pit  of  the 
stomach.  Leaning  now  with  his  weight  upon  them,  the  suigeon 
makes  forcible  pressure  upon  the  abdomen,  so  as  to  press  up  the 
diaphragm,  and  this  should  elicit  a  distinct  grunt  from  die 
patient ;  if  it  do  not,  it  is  doubtful  if  air  has  entered  the  diest 
cavity  at  all ;  the  whole  process  is  then  repeated. 

The  rate  at  which  artificial  respiration  should  be  made  varies 
with  the  age  of  the  patient,  and  should  be  about  the  rate  of  normal 
breathing  for  that  age,  say,  for  an  adult,  17  times  a  minute. 

If  recovery  be  going  to  take  place,  generally  a  very  few  miniites 
will  be  sufficient  to  restore  natural  breathing  movements,  and 
then  care  must  be  taken  not  to  interfere  with  the  short  gaqts 
with  which  natural  respiration  begins  ;  but  the  patient  must  still 
be  carefully  watched,  for  the  condition,  like  that  of  shock,  is  one 
very  prone  to  relapse,  and  the  respiration  may  fail  again  after  it 
has  been  restored. 

While  this  principal  restorative  process  is  being  carried  ont, 
other  secondary  aids  to  recovery  should  be  attended  to.  These 
do  not  differ  greatly  from  those  already  described  for  shock. 

A  warm  bath  should  be  prepared,  and  the  dripping  clothes 
exchanged  for  dry  warm  blankets.  Frictional  warmth  is  a  very 
useful  agent,  and  the  extremities  and  flanks  may  be  energetically 
rubbed  in  the  direction  of  the  venous  circulation. 

As  soon  as  respiration  has  been  fairly  established  the  hot  bath, 
if  procurable,  may  be  used.  The  temperature  must  be  high,  say 
104''  Fahr.,  and  the  time  of  immersion  short.  The  patient  may  then 
be  put  to  bed  between  blankets,  with  hot  water  bottles,  and  some 
stimulant,  such  as  hot  brandy  and  water  may  be  given,  especially 
if  there  be  still  feebleness  of  the  heart's  action,  or  shivering. 
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Marshall  Hall's  method  is  generally  said  to  be  easier  for  one  ^*"***^^ 
person  to  perform  unaided  if  the  patient  be  heavy,  or  the  operator  method, 
weak.  Whether  this  be  so  or  not,  it  is,  we  believe,  certainly  less 
efficient.  For  its  performance,  the  body  is  rolled  half  over  from 
the  position  of  lying  on  the  back,  to  that  of  \ying  on  the  side, 
when  the  arm  which  is  uppermost,  is  pulled  forwards  out  of  the 
way,  and  pressure  is  made  on  the  side  of  the  chest  to  expel  as 
much  air  as  possible  (the  expiratory  movement).  The  body  is 
then  rolled  over  on  to  the  back  (the  inspiratory  movement)  and 
these  manoeuvres  are  repeated  at  the  same  rate  as  in  Sylvester's 
method. 

For  a  description  of  Dr.  Howard's  "  method  of  direct  resuscita-  ^**^"}^'* 
tion,"  the  reader  is  referred,  among  other  notices,  to  a  lecture  by 
him,  published  in  the  "British  Medical  Journal,"  1881,  Vol.  I. 
p.  963.  Dr.  Howard  advocated  his  method  very  forcibly  on  a 
visit  to  England  some  few  years  ago.  It  is  certainly  energetic, 
and  in  his  hands  has  been  successful,  but  for  some  reason  it  has 
not  made  its  way  to  general  adoption  in  this  country. 

In  suffocation  by  the  fumes  of  charcoal  or  coke,  by  the  carbonic  ^/^®i^°'^ 
acid  in  brewery  vats,  or  by  the  choke  damp  of  mining  accidents, 
or  in  cases  of  hanging  other  than  those  performed  by  the  public 
executioner,  we  have  examples  of  suffocation,  in  all  of  which  the 
great  agent  for  resuscitation  must  be  artificial  respiration.  As  a 
rule  the  conditions  are  more  simple  than  in  drowning,  as  shock, 
or  exhaustion,  or  cold,  the  effects  of  which  in  drowning  have  to 
be  overcome,  are  not  generally  present,  but  the  main  principles 
of  treatment  remain  the  same.  * 

We  have  mentioned  already  when  considering  the  treatment  of 
extreme  shock  and  syncope,  most  of  the  other  measures  which  are 
accessory  to  artificial  respiration  in  cases  of  suspended  animation, 
from  whatever  cause  arising ;  but  although  faradisation  has 
been  alluded  to  on  two  or  three  occasions,  and  will  be  again  in 
connection  with  recovery  from  some  poisons,  such  as  opium, 

*  It  wUl  be  noticed  that  nothing  has  been  said  about  insufflation  or  the  use 
of  beUowB  to  blow  up  the  lungs  as  devised  by  Richardson,  etc.  We  purposely 
omit  this  method,  because  although  in  skilful  hands  the  apparatus  is  veiy 
useful,  in  the  vast  majority  of  cases  the  attempts  to  use  it  will  only  mean  loss 
of  time,  during  which  the  artificial  respiration,  which  any  person  can  perform, 
might  have  been  begun. 


366        OF  DROWNINa,  AND  OF  SOME  FORMS  OF  SUFFOCATION, 

chloral,  or  prussic  acid.,  the  details  of  the  administration  of 
the  electric  current  have  not  yet  been  given.  We  take  the 
following  directions  from  Messrs.  Beard  and  Rockwell's  Treatise 
on  Medical  Surgical  Electricity.* 

The  faradic  current  is  usually  employed,  but  the  interrupted 
galvanic  current  might  answer  the  purpose. 

Graduate  the  current  to  a  strength  sufficient  to  produce  vigorous 
contractions  of  the  muscles  of  the  ball  of  the  thumb.  Thenprem 
the  electrodes  firmly  over  the  phrenic  nerves,  bettveen  the  st&mo 
mastoid,  and  scalene,  muscles ;  or,  put  one  electrode  over  one 
phrenic  nerve  and  the  other  in  the  seventh  intercostal  space. 

Interrupt  the  current  about  three  times  a  minute,  while  the 
assistant  presses  firmly  on  the  abdomen,  pausing  occcisiGnaUy  to 
observe  the  effect, 

IJ  no  inspiratory  movements  appear  after  a  number  qf  inter^ 
ruptions,  increase  the  strength  of  thd  current. 
The  electrodes  must  be  large,  and  well  moistened. 
The  resuscitation  of  stillborn  infants,  though  carried  out  on  the 
same  general  principles  as  that  of  the  other  cases  of  suffocation, 
does  not  come  within  the  list  of  emergencies  to  which  we  have 
limited  ourselves. 
Asphyxia  from     Two  forms  of  suffocation  must  be  especially  mentioned,  thoae 
in^h^air  o^*  namely,  which  are  due  to  the  lodgement  of  a  foreign  body  in  the 
food  passages,  commencement  of  the  oesophagus,  or  somewhere  in  the  larynx  or 

trachea. 
From  aforeigu     Commonly  enough  a  piece  of  hard  meat  is  "  bolted/'  and  is 
ujaophLus!'     arrested  at  the  narrowest  part  of  the  oesophagus,  namely  at 
the  top.    Great  distress,  and  even  dangerous  symptoms  of  suffo- 
cation, may  thus  be  caused.     Sometimes  it  is  possible  to  reach 
the  lump  with  the  finger,  in  which  case,  naturally,  the  best  thing 
to  do  is  to  hook  it  up.    Failing  this,  the  next  best,  and  the 
more  common  plan,  is  to  push  it  gently  onwards.     Frequently, 
too,  the  lump  may  be  moulded  into  a  more  convenient  shape  by 
pressure  from  the  outside  of  the  throat.     So  soon  as  the  mass 
passes  the  commencement  of  the  oesophagus,  it  may  be  trusted  to 
go  down  of  itself. 
From  fish  -A.  good  deal  of  distress  is  frequently  caused  by  the  sticking  in 

bones,  etc.       the  throat  of  a  fish  bone,  or  some  other  small  pointed  or  jagged 

*  WUliam  Wood  and  Co.,  New  York,  1881.    See  also  chap,  on  anasthetioik 
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foreign  body.  If  the  body  be  quite  soft  and  flexible,  probably 
the  best  way  to  get  rid  of  it  is  to  swallow  a  good  mouthful  of 
bread,  and  to  drink  some  water ;  but  if  there  be  any  reason  to 
suspect  that  injury  to  the  lining  mucous  membrane  may  thus 
arise,  it  must  not  wilfully  be  pushed  on,  but  an  effort  must  be 
made  to  extract  it. 

For  small  bodies,  such  as  a  pin,  small  sharp  splinters  of  bane,  ^^f  ^^^ 
and  the  like,  the  best  instrument  to  use  is  a  probang  with  bristles  bone,  etc 
(Fig.  152),  arranged  so  that  they  occupy  little  room  as  it  is  passed 


Fia.  152. — Expanding  Probang. 

down,  but  which  can  then  be  expanded  into  a  form  something  like  a  ^t!!^°^^ 
chimney-sweep's  brush,  and   thus  catch  the  object  during  its 
withdrawal. 

But  if  this  expedient  should  fail,  or  if  the  foreign  body  should 
be  larger  (and  we  may  adduce  as  the  most  common  examples,  a 
set  of  false  teeth,  or  coins),  it  would  not  be  safe  to  use  a  probang, 
and  patient  attempts  must  be  made  to  extract  it  by  means  of  ^'^^P*!  «o« 
forceps  of  especial  construction,  of  which  some  examples  are 
here  given  (Figs.  153,  154,  155)  or  by  means  of  a  coin  catcher  or 


Fia.  153. — Pharyngeal  Forceps. 

snare.    If  the  body  can  be  touched  at  all,  or  its  locality  made  out 
with  the  fingers,  extraction  will  generally  be  easy  enough,  but  if 
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not,  it  may  be  extremely  hard  to  lay  hold  of,  and  the  greatest 
patience  and  skill  will  be  required. 


Fig.  154. — Pharyngeal  or  Laryngeal  Forceps. 


Fig.  155. — Cross-lever  Laryngeal  Forceps. 

If  all  attempts  should  fail,  the  question  of  operative  measures 
will  have  to  be  raised,  but  with  these  we  are  not  here  concerned, 
and  have  only  further  to  express  the  opinion  that   it  is  bad 

Emeflb  not  to  surgery  to  try  to  produce  vomiting  (as  lias  been  recommended) 
^'  "^*  *  under  any  circumstances,  and  also  that  tlie  dresser  or  house 
surgeon  should  never  on  his  own  responsibility  attempt  to  push 
onwards  into  the  stomach  a  foreign  body  which  he  has  failed  to 
extract,  unless  that  body  be  of  such  a  shape  and  nature,  as  the 
lump  of  meat  or  soft  fish  bone  mentioned  before,  that  its  presence 
there  will  not  be  hurtful. 

Foreign  I>«)die8  When  any  foreign  substance  (other  than  a  poison)  has  once 
^  '  passed  into  the  stomach,  no  attempt  should  be  made  to  recover 
it  by  means  of  vomiting,  nor  should  purgatives  be  given.  The 
diet  should  be  of  a  kind  which  will  give  the  substance  the  best 
chance  of  being  enveloped  in  pultaceous  material,  and  the  stools, 
of  course,  should  be  carefully  watched.  Under  such  circumstances, 
bodies,  such  as  coins,  marbles,  etc.,  may  be  confidently  expected  to 
be  passed  in  the  course  of  a  few  days,  and  even  such  irregular  bodies 
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as  plates  for  several  false  teeth,  with  numerous  pointed  hooks, 
have  been  harmlessly  expelled.* 

It  sometimes,  but  very  rarely,  happens  that  the  symptoms  of  Body  in  ceio. 
suffocation  due  to  the  presence  of  a  foreign  body  in  the  oesophagus  ^^^^^  ™*^ 
are  so  urgent,  that  before  any  attempt  at  extraction  can  be  made,  tracheotomy, 
it  becomes  necessary  to  open  the  windpipe  and  to  insert  some  stiff 
tube.     In  this  case  the  tracheotomy  will  generally  have  to  be 
made  rather  low  down,  but  the  whole  subject  of  the  performance 
of  this  operation  will  be  dealt  with  in  Chap,  xxxvi. 

Even  more  marked  is  the  urgency  of  the  symptoms  of  distress  Foreign  bodieg 
or  of  suffocation,  which  the  presence  of  a  foreign  body  in  q°  trtushttT*^ 
the  larynx  or  trachea  occasions.  These  substances  are  generally 
quite  small,  such  as  cherry  stones,  rice  grains,  small  coins,  etc. 
It  never  happens  that  they  are  swallowed  into  the  windpipe,  but 
they  get  caught  in  the  air  passages  in  consequence  of  some 
irregular  inspiration,  performed  while  foreign  materials  are  in  the 
mouth  or  are  being  swallowed.  Thus  one  of  the  most  distressing 
examples  of  the  accident,  (which  we  believe  indeed  has  hitherto 
been  invariably  fatal),  is  the  not  very  uncommon  sucking  in  of 
the  dart  of  the  "  puff  and  dart "  toy,  an  inspiration  being  made 
instead  of  an  expiration,  with  the  result  that  the  missile  passes, 
head  first,  down  to,  and  through  the  larynx,  sometimes  even  as 
far  as  a  secondary  bronchus. 

The  consideration  of  the  whole  question  of  the  treatment  of 
foreign  bodies  in  the  air  passages  would  lead  us  too  far  into 
general  surgery.  The  questions  which  arise  in  such  cases,  indeed, 
often  call  for  the  highest  surgical  discrimination  and  courage, 
nevertheless,  the  accident  is  most  truly  an  emergency,  and  one 
which  a  junior  surgeon  may  be  called  upon  to  treat  in  the  first 
instance,  to  avert  impending  suffocation.t 

Two  courses  are  now  open  to  him,  and  he  will  have  to  decide 


*  It  is  a  somewhat  curious  fact,  that  very  irregular  and  jagged  bodies  often 
pass  through  the  whole  length  of  the  alimentary  tract,  without  causing  any 
pain  or  trouble,  until  they  are  within  an  inch  or  two  of  the  anus,  when  they 
are  arrested  and  may  give  rise  to  ulceration  and  hsBmorrhage,  ischio  rectal 
suppuration,  or  other  serious  mischief. 

f  We  consider  here  only  genuine  cases  of  foreign  bodies  actuaUy  retained  in 
the  air  passages,  not  that  large  class  of  cases  in  which  an  irritating  substance 
is  momentarily  in  contact  with  the  vocal  cords  and  is  violently  expelled. 
2  B 
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Tracheotomy   whether  a  tracheotomy  should  be  done  forthwith,  or  whether  a 
bT'^e'mouth!  attempt  should  first  be  made  to  remove  the  body  by  the  moutl 
and  in  the  majority  of  cases  the  former  is  the  line  of  action  whic 
should  be  followed. 

Attempts  to  excite  vomiting  or  sneezing,  patting  on  the  bad 
or  inversion  of  the  body,  are  all  attended  with  risk  of  instai 
sufifocation,  and  though  cases  have  occurred  in  which  thei 
measures  have  been  successful  (notably  in  the  well-known  case  ( 
Mr.  Brunei),  they  are  not  to  be  recommended.  It  does  happei 
however,  not  very  infrequently,  that  a  foreign  body  is  lodged  i 
the  larynx,  and  excites  comparatively  little  irritation  there.  I 
such  a  case,  supposing  that  the  house  surgeon  is  moderately  skilfi 
in  the  use  of  the  laryngoscope,  he  may  rightly  attempt  to  remo^ 
it,  if  it  can  be  seen,  by  means  of  laryngeal  forceps,  or  by  som 
kind  of  snare.  The  forceps  shewn  in  Figs.  154  or  155  may  I 
used,  or  a  still  better  pattern  is  the  canula  lever  forceps  of  Jh 
Mackenzie  (Fig.  156),  or  Durham's  flexible  forceps. 


Fig.  156. — Mackenzie's  Canula  Lever  Forceps. 

But  in  most  cases  all  measures  for  removal  will  be  far  more  safe! 
undertaken  after  a  laryngotomy  or  tracheotomy  has  been  pei 
formed,  and  the  choice  of  the  operation  will  depend  upon  tl 
situation  of  the  body.  If  it  be  evidently  in  the  laryngei 
folds  or  pouch,  then  a  free  laryngotomy,  or  in  children,  laryng< 
tracheotomy,  should  be  the  chosen  operation.  If  it  be  in  tl 
trachea,  or  appears  to  be  lodged  in  one  of  the  main  broncfa 
a  tracheotomy,  as  low  down  as  is  convenient,  should  be  pei 
formed. 

When  the  opening  in  the  air  passages  has  been  made,  its  edg< 
should  be  held  open  with  a  pair  of  ordinary  retractors^  or  wit 
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Mathieu's  three-bladed  forceps  (Fig.  157),  or,  best  of  all,  with  Mathieu't 


Fig.  157.— Mathieu* 8  Forceps.    (The  third  blade  cau  be  removed 

if  so  desired), 

Golding  Bird's  tracheal  dilator*  (Fig  158),  and  in  a  great  many  Gold^BirdV 


dilator. 


Fig.  n^.— Golding  Bird^s  Tracheal  Dilator. 
cases  this  proceeding  will  be  followed  by  the  immediate  expulsion 
of  the  body,  either  through  the  opening  thus  made,  or  through 
the  larynx,  the  folds  of  which  are  relieved  of  the  acuteness 
of  their  spasm  ;  now,  also,  inversion,  slapping  of  the  back,  etc., 
may  be  safely  tried;  but  if,  after  a  fair  opportunity  has  been 
given  for  the  expulsion,  this  does  not  occur,  a  full-sized 
tracheotomy  tube,  or  the  dilator  before  referred  to,  should  be 
inserted  and  retained,  and  the  risk  of  asphyxia  being  now 
removed,  the  patient  may  safely  wait  for  the  chances  of  the 
natural  expulsion  of  the  body,  which  often  happens,  or  for  more 
deliberate  exploration  of  the  parts  by  the  visiting  surgeon, 
under  conditions,  which  the  house  surgeon  has,  by  prompt 
tracheotomy,  made  much  more  favourable  for  success. 

^  This  is  practically  an  improved  form  of  Trouneau's  dilator. 


2  B  2 
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Of  the  Treatment  of  Cases  of  Poisoning, 

Of  Poisons.  We  have  now  to  consider  the  measures  which 
should  he  taken  when  some  one  of  the  substances  which  are 
commonly  used  as  poisons,  or  which  may  be  so  used,  has  been 
taken  into  the  body  in  sufficient  quantity  to  produce  toxic 
symptoms.  The  following  are  the  chief  of  these  substances, 
and  we  will  consider  them  in  the  order  in  which  they  are 
here  given. 


General  poisons. 

Irriti 

mt  poisons  and  causi 

1.    Alcohol. 

1. 

Carbolic      -v 

lA.  (Ether.) 

Oxalic         f 

2.    Eerosine  oil. 

Sulphuric   r-A^cida. 

3.     Opium. 

and  other  y 

4.     Strychnia. 

Corrosive  sublimate- 

5.    Belladonna. 

3. 

Arsenic. 

6.     Prussic  acid. 

4. 

Antimony. 

6a.  (Nitro-benzol.) 

5. 

Phosphorus. 

7.     Chloral. 

6. 

Caustic  alkalies. 

Poisonous  Foods. 
Shell  fish.  I  Mushrooms. 

The  general  poisons  vary  too  greatly  among  themselves  to  admit 
of  any  general  description,  and  must  be  considered  separately. 

Alcoholic  poisoning  may  be  conveniently  divided  into  drunken- 
ness,  and  acute  alcoholism.  The  former  is  not  in  itself  dangerous, 
and  usually  the  best  course  to  take  with  drunken  men  or  women  is 
to  leave  them  to  sleep  the  effects  of  the  alcohol  off.  Nevertheless, 
even  a  moderate  grade  of  drunkeness  may  be  dangerous  in  old  or 
feeble  people,  with  degenerated  tissues  and  weak  circulation,  for 
it  may  be  the  cause  of  a  grave  cerebral  disturbance  (generally  of 
the  nature  of  a  serous  apoplexy),  or  of  a  failure  of  the  heart's 
action.  The  latter  event  must  be  particularly  guarded  against 
in  cold  weather,  for,  in  consequence  of  the  dilated  condition  of 
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the  arterioles  of  the  skin,  drunken  people  lose  heat  very  quickly. 
Care  must  be  taken,  therefore,  in  thus  leaving  drunkards  alone, 
that  their  conditions  are  such  that  there  is  no  chance  of  their 
getting  dangerously  cold. 

It  often  happens  in  the  casualty  department,  that  it  is  de-  JJ^^^ 
sirable  to  make  a  patient  sober  as  soon  as  possible.  For  this 
purpose  nothing  is  more  effectual  than  a  brisk  emetic.  Sulphate 
of  zinc,  sulphate  of  copper,  or  tartar  emetic  may  be  used  in 
sufficient  doses.*  If  the  patient  be  violent,  or  refuses  the 
draught,  it  may  be  given  with  the  stomach  pump  (the  use  of 
which  is  described  later),  but  in  practice  it  will  be  found 
that  if  the  pump  has  to  be  used  at  all,  a  sufficiently  sobering 
effect  will  be  produced  by  washing  the  stomach  out  with  two 
or  three  pints  of  warm  water.  In  certain  cases,  a  hypodermic 
injection  of  one-tenth  to  one-eighth  of  a  grain  of  apormorphia 
may  be  administered.  Although  this  emetic  is  generally  reserved 
for  graver  cases  of  poisoning  (vide  infra),  still  it  appears  to  be 
perfectly  safe. 

For  the  common  occurrence  of  a  drunken  and  disorderly  Fandism. 
person  being  brought  to  the  hospital,  and  refusing  to  give  his 
or  her  name  and  address,  faradism,  strong  enough  to  produce 
painful  contraction  of  the  muscles,  will  generally  prove  effectual, 
if  the  proceeding  be  really  worth  while. 

A  short  experience  will  enable  the  dresser  to  separate  ordinary  DiagnMui  of 
cases  of  drunkenness  from  other  forms  of  poisoning,  and  we  need  *^~****"""- 
not  particularize  its  symptoms.  It  is  undesirable  also  to  attempt 
a  hard  and  fast  differential  diagnosis  between  the  higher  grades 
of  acute  alcoholism,  and  other  grave  conditions,  but  this  is  for  a 
different  reason,  namely,  because  it  is  now  not  an  alternative 
question,  drunk?  or  dying?  but  a  positive  statement,  drunk 
and  dying.  Any  patient  who  has  swallowed  enough  alcohol  to 
produce  symptoms  which  may  be  confounded  with  apoplexy  or 
any  other  severe  illness,  must  be  considered  to  be  poisoned,  and 
to  be  in  need  of  careful  treatment. 

In  these  cases  of  acute  alcoholic  poisoning,  the  condition  of  the  Acute 

. aloohoHo 

*  An  effectual,  but  very  nauseous  draught  was,  and  probably  stiU  is,  used  P^^^'^^S* 
at  St.  Bartholomew's,  under  the  name  of  "  half-and-half.**    It  consisted  of  80 
grains  of  sulphate  of  zinc  in  ?  i  ss  of  water,  added  to  an  equal  quantity  of  house 
physic  (Hot  senne  Co,  P.B.). 
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circulation  and  respiration  will  be  the  best  guide  as  to  whether 
the  patient  may  be  left  to  recover  from  his  stupor  without  further 
measures  beyond  those  which  are  required  for  keeping  him  warm, 
or  whether  the  stomach  pump  should  be  used  ;  but  in  most  cases 
it  will  be  best  to  wash  the  stomach  out  with  warm  water,  and 
this  should  always  be  done  if  there  be  any  sign  of  failure  of 
the  heart's  action,  or  if  the  breathing  be  suspiciously  shallow. 
Alcohol  may  remain  for  a  long  time  nearly  unchanged  in  the 
stomach,  and  should  therefore  be  removed,  to  prevent  further 
absorption.  In  extreme  cases,  artificial  respiration  may  be 
called  for,  but  these  are  generally  speedily  fatal. 

In  acute  alcoholic  poisoning,  as  distinguished  from  simple 
drunkenness,  if  the  stomach-pump  be  not  at  hand,  emetics 
may  be  used,  but  as  it  is  undesirable  to  further  irritate  the 
already  injured  stomach,  preference  should  always  be  given  to 
the  pump  if  possible.  This  irritable  condition  of  the  stomach 
should  always  be  kept  in  mind  in  the  treatment  of  the  case  after 
the  acute  stage  has  passed. 

Intoxication  by  drinking  ether  is  hardly  known  in  England, 
but  is  stated  by  Dr.  Richardson  to  be  common  in  some  parts  of 
Ireland.  As  a  result  of  inhalation,  it  is  of  daily  occurrence  in  all 
hospitals.  When  it  is  swallowed,  its  eflfects  nearly  resemble 
those  of  alcohol,  but  the  period  of  excitement  is  more  marked, 
and  that  of  stupor  less  so.  It  is  much  more  rapidly  eliminated, 
so  that  the  whole  intoxication  is  shorter,  and  is  less  poisonous, 
although  Dr.  Morehead,  of  Draperstown  (the  head-quarters  of 
ether  drinkers),  has  recorded  four  fatal  cases.  Its  treatment  does 
not  differ  at  all  from  that  for  alcoholic  poisoning. 

Almost  the  same  may  be  said  of  a  form  of  poisoning  now 
getting  more  common,  namely,  by  kerosine,  or  some  mineral  oiL 
When  this  is  swallowed  it  produces  flushing  and  excitement, 
followed  by  drowsiness.  In  these  cases  the  major  part  of  the 
oil  is  generally  vomited  spontaneously,  but  the  stomach  pump 
should  in  all  cases  be  used,  or  failing  that,  an  emetic  should 
be  given. 

Poisoning  by  opiums  or  by  its  alkaloids  is  very  common,  and  is 
getting  more  so,  not  from  any  increase  of  suicide  by  this  means, 
but  from  the  numerous  instances  of  inadvertence  occurring  in 
people  who  have  acquired  the  habit  of  administering  the  drug  to 
themselves. 
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When  opium  is  taken  for  suicidal  purposes,  laudanum  is 
generally  employed,  and  often  enough  is  swallowed  to  almost 
kill  a  horse.  This  very  frequently  leads  to  failure  of  the  attempt, 
through  the  active  vomiting  which  is  set  up. 

The  symptoms  of  opium    poisoning   are   generally  distinct  The  symp- 
enough.     The  slow,  shallow  respiration,  and  feeble  fluttering*®"^ 
pulse,  the  pallid,  almost  livid  skin,  covered  with  a  cold  sweat, 
the  obstinate  drowsiness  or  profound  stupor,  and  above  all,  the 
fixed  contracted  pupils,  are  sufficient  evidence  of  the  condition, 
even  without  any  external,  or  circumstantial  proofs. 

In  this  condition  the  respiratory  centre  is  the  part  in  greatest  The  treat- 
danger  of  striking  work,  and  it  must  be  kept  going  until  the  ™®° 
poison  has  been  eliminated.  By  every  possible  means  the  patient 
must  be  roused  and  kept  awake.  Generally  the  best  way  is  to 
keep  him  walking  about,  supported,  if  necessary,  on  either  side,* 
while  by  shouting,  slapping  the  face  or  chest  with  a  wet  towel, 
etc.,  every  effort  must  be  made  to  prevent  a  relapse  into  torpor. 
It  is,  moreover,  very  important  that  the  patient  should  be  kept 
warm. 

If  there  be  any  reason  to  suspect  that  there  may  be  some  of 
the  poison  still  remaining  in  the  stomach,  the  pump  should  be 
used,  or  an  emetic  given,  and  after  that,  strong,  hot,  coffee  should 
be  freely  drunk.  If,  in  spite  of  these  efforts,  the  stupor  deepens,  and 
the  respiration  further  fails,  the  stimulus  of  faradisation  of  the 
diaphragm  may  be  tried,  and  the  surgeon  must  be  ready  to  adopt 
artificial  respiration,  and  may  consider  the  advisability  of  admin- 
istering the  only  drug  which  is  believed  to  have  an  antagonistic 
action  to  that  of  opium,  namely  a^ropia.  Opinions  as  to  the  truth  of  ^"?^^ 
this  antagonism  are  very  contradictory  ;  some,  e.g,^  Dr.  Fothergill, 
holding  the  fact  to  be  indisputable,  while  others  state  that  its 
administration  actually  intensifies  the  poisoning.  On  the  whole 
there  seems  to  be  sufficient  evidence  for  the  antagonism,  to  justify 
the  administration  of  the  drug  in  extreme  cases.  The  most  con- 
venient form  will  generally  be  by  the  hypodermic  injection  of  Liq. 
Atropine  Sulphatis,  4  or  6  mm  (l>20th  to  l-50th  gr.  of  the  alkaloid) 
of  which,  might  be  given  for  a  dose,  to  be  repeated,  or  slightly 
increased,  if  the  symptoms  seem  to  be  improving  under  it. 

*  The  Inspector  at  the  nearest  police  stiition  win  uaually  detail  relays  of  men 
or  this  purpose  if  he  be  asked  ;  this  wiU  save  the  hospital  porters  much  labour. 
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When  improvement  has  once  commenced,  it  is  generally  con- 
tinuous. The  pupils  may  remain  contracted  for  a  long  time,  but 
when  the  respiration  and  circulation  appear  to  be  well  established, 
and  the  patient  is  able  to  keep  himself  awake,  the  best  treatment 
will  be  warmth  in  bed,  when  natural  sleep  will  probably  soon 
come  on  and  may  be  encouraged.    The  patient  should  be  watched, 

relapse!'  however,  lest  the  respiration  should  again  begin  to  fail  and  other 

symptoms  of  poisoning  re-develop.  Alcoholic  stimulants  seem  to 
be  hurtful  in  all  stages  of  the  poisoning. 

Strychnia  Strychnia  poisoning. — The  symptoms  of  this  condition  can 

only  be  mistaken  for  those  of  acute  tetanus,  and  this  error  can 
hardly  be  made  if  attention  be  carefully  given  to  the  case  for  a 
short  time.  The  condition  is,  of  course,  a ''  tetanus  "  in  both  cases; 
but  in  that  of  the  poisoning,  the  rapid  development  and  acute- 
ness  of  the  attack,  the  universality  of  the  convulsions,  as  opposed 

How  dM-         ^  ^jjg  almost  invariable  spreading  from  the  neck  and  jaw  muscles 

from  tetanus,  in  the  ordinary  tetanus,  the  nearly  complete  relaxation  in  the 
intermittent  periods,  and  the  fact  that  the  duration  of  the  whole 
attack  is  to  be  measured  by  hours,  or  even  by  minutes — all  these 
will  enable  a  diagnosis  to  be  made  with  almost  absolute  certainty, 
though  indeed  this  is  of  the  less  importance  in  that  the  treatment 
may  be  much  the  same  in  either  case. 

Symptoms.  In  strychnia  poisoning  there  is  a  short  period  of  abnormal 

restlessness,  quickly  followed  by  a  general  trembling,  and  then  com- 
plete opisthotonos,^  with  marked ''  risus  sardonicus,"  and  cyanosis. 
In  half  a  minute,  or  a  minute,  the  spasm  relaxes  and  there  is  a 
period  of  exhaustion  and  respite,  to  be  succeeded  on  the  slightest 
irritation,  or  apparently  without  any  cause,  by  a  similar  storm  of 
reflex  contraction.  If  death  occurs,  it  will  generally  be  from 
asphyxia  or  exhaustion,  and  will  very  often  take  place  in  less  than 
an  hour.  If  the  dose  has  not  been  a  fatal  one,  the  spasms  will 
gradually  diminish  in  frequency  and  force.  Whether  this  alkaloid 
has  been  taken  in  the  form  of  vermin  poison,  or  in  any  other 
way,  it  is  impossible  to  attempt  its  removal  by  the  stomach 
pump  after  the  symptoms  have  once  developed.  In  the  treat- 
ment, the  main  reliance  must  be  placed  upon  inhalations  of  chloro- 
form, and  large  and  frequently  repeated  doses  of  chloral  hydrate 

*  For  a  very  graphic  clinical  picture  of  strychnia  poisoning  see  the  late  Cbarlei 
Reade's  "  Hard  Cash,"  chap.  xv. 
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and  bromide  of  potassium.  If  by  any  means  the  first  few  hours 
can  be  tided  over,  hopes  of  recovery  may  be  fairly  entertained. 
If  the  form  in  which  the  poison  has  been  taken  be  rather  a  bulky 
one,  as  a  vermin  poison,  then  in  the  first  instance  a  brisk  emetic, 
e.g.,  one  of  sulphate  of  zinc,  or  of  mustard  and  water,  must  be 
very  promptly  given ;  or  Jth  of  a  grain  of  apomorphia  may  be 
injected  subcutaneously. 

BeUadanna  poisoning.    This  is  generally  accidental,  as  from  BeUadonna 
eating  the  berries  of  the  "Deadly  Night^de"  (atropa  bella- powoning. 
donna),  swallowing  lotions  containing  atropia,  or  through  some 
similar  mistake.     The  symptons  are  very  characteristic.     The 
pupils  are  widely  dilated,  and  the  skin  capillaries  injected,  pro-  Symptoms 
ducing  a  rash  like  that  of  scarlatina.    There  is  much  cerebral 
excitement,  the  delirium  is  generally  chattering  and  restless,  but 
may  be  extremely  violent.    The  mouth  is  always  parched. 

The  best  line  of  treatment  is  by  full  hypodermic  injections  of  Treatment 
morphia,  or  by  full  doses  of  opium  in  some  other  form.  Lime 
water  has  been  recommended,  and  should  auy  quantity  of  the 
poison  be  in  the  stomach  unabsorbed,  it  would  probably  be  useful ; 
the  stomach  pump,  emetics,  or  the  injection  of  apomorphia 
must  also  be  employed  to  empty  the  stomach  whenever  this  is 
the  casa 

Dr.  Lauder  Brunton  has  shown  conclusively  that  strychnia  and  Strychi^  m 
atropia  are  antagonistic,  and  we  have  already  mentioned  that 
in  poisoning  by  the  first,  the  latter  drug  should  be  exhibited. 
Similarly,  small  doses  of  strychnia,  frequently  repeated,  may  be 
tried  in  this  converse  condition,  say  mm  viii  to  x,  of  the  Liq. 
Strychniae.  P.B.  (equals  l-18th  to  l-12th  gr.  of  strychnia). 

Pmssic  acid  poisoning.     The  action  of  hydro-cyanic  acid  is  so  Prandc  add 
intense  that  death  is  often  almost  instantaneous,  or  there  may  be  P°*^""*«* 
just  time  enough  for  a  cry  of  agony.    Even  in  less  acute  cases  the  Symptoms, 
symptoms  come  on  within  a  few  minutes.  There  is  first  respiratory 
difficulty,  and  then  a  period  of  violent  convulsive  movements, 
which  are  general  throughout  the  body,  but  especially  affect 
the  expiratory  muscles.    Vomiting,  and  involuntary  urination  and 
defsecation,  occur.     This  stage  is  followed  by  a  period  of  calm, 
with  rapidly  deepening  paralysis  and  cyanosis.     This  usually  is 
quickly  followed  by  death.     In  fact  the  whole  attack  resembles 
an  acute  asphyxia,  or  rather  is  one,  and  although  treatment  is 
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rarely  successful,  it  must  be  directed  towards  maiutainiiig  the 
action  of  the  respiratory  centre  in  every  possible  way. 

Should  there  be  time  for  any  attempts  at  restoration,  an  emetic 
may  be  given,  and  then  ammonia  on  a  handkerchief,  as  strong  as 
can  be  borne  by  the  patient,  should  be  inhaled.  Alternate  douches 
of  cold  and  hot  water  are  powerful  stimuli  to  respiration,  and 
strong  faradisation  should  always  be  applied  if  possible.  Artificial 
respiration  will  most  probably  be  called  for  as  soon  as  the  conyol- 
sive  stage  is  over,  and  must  be  persevered  in,  although  the  condition 
may  seem  to  be  almost  hopeless. 

The  materials  used  for  prussic  acid  poisoning  are  usually  either 
impure  bitter  almond  oil,  or  the  pharmacopseial,  or  "Scheele's" 
acid,  or  some  one  of  the  soluble  cyanides  so  largely  used  by 
photographers. 

The  only  substance  which  at  all  resembles  it  in  its  action  is 
nitro-benzol,  nor  would  the  treatment  of  poisoning  by  the  latter 
differ  in  any  respect. 

Chloral  poisoning.  As  in  the  case  of  opium  poisoning,  this  is 
generally  a  poisoning  by  misadventure,  due  to  the  increasing 
habit  of  self-administration  of  drugs  by  the  laity.  The  symp- 
toms resemble  in  great  measure  those  of  opium  poisoning,  but 
the  fixed  contraction  of  the  pupils  is  absent,  and  the  circulation 
is  affected  quite  as  much  as  is  the  respiration. 

In  all  respects  of  rousing,  emetics,  etc.,  the  treatment  is  the 
same  as  for  opium,  and  so  also  with  regard  to  affusion,  faradisa- 
tion and  artificial  respiration.  It  is  even  more  important  than 
in  opium  poisoning  that  warmth  should  be  kept  up. 

The  irritant  and  corrosive  poisons  may  conveniently  be  grouped 
together,  for  the  symptoms  of  the  latter  only  differ  from  the 
former  in  their  greater  intensity.  Moreover  many  of  the  sub- 
stances in  our  list,  in  weaker  solutions  are  irritant  poisons,  and 
corrosive  poisons  when  concentrated.  In  most  cases  the  local 
effects  are  so  marked  that  any  constitutional  results  of  their 
absorption  are  unnoticed. 

Ihe  following  is  the  general  sequence  of  events  after  an 
irritant  poison  has  been  swallowed.  There  is  first  a  burning 
metallic  taste  in  the  mouth  and  throat,  and  then  a  sense  of 
intolerable  pain  referred  to  the  chest  behind  the  sternum 
(heartburn).    This  is  followed  by  increasing  general  abdominal 
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pain,  80  that  the  legs  are  drawn  up,  as  in  peritonitis,  and  the 
belly  becomes  tumid.  Vomiting  is  almost  invariably  present, 
and  there  is  generally  great  thirst. 

If  the  poison  has  been  taken  in  a  quantity  insufficient  to  cause 
speedy  death,  and  if  it  be  irritant  only,  and  not  corrosive,  the 
above  are  the  chief  symptoms.  In  the  less  severe  cases  these 
may,  with  appropriate  treatment,  be  subdued  ;  on  the  other  hand 
if  the  dose  be  a  fatal  one,  the  symptoms  of  irritation  will  quickly 
be  followed  by  dyspnoea  and  increasing  collapse,  so  that  the 
patient  looks  to  be  in  the  algid  stage  of  cholera,  and  this  will 
continue  until  death  by  syncope  occurs. 

But  if  the  substance  be  truly  corrosive  in  its  action,  such  as  one  In  oorrmdve 
of  the  concentrated  mineral  acids,  the  symptoms  are  even  more  P®"®'^^- 
severe,  and  run  a  much  more  acute  course ;  it  is  probable  that 
no  recovery  has  ever  taken  place  after  such  a  poison  has  been 
swallowed,  so  that  any  quantity  has  passed  into  the  stomach, 
although  instances  are  common  of  great  damage  to  the  throat 
and  oesophagus  being  followed  by  recovery  ;  or,  we  should  rather 
8*y>  hy  recovery  in  the  first  instance,  for  very  frequently  the 
resultant  cicatrisation  has  led  to  contraction  and  stricture. 

The  damage  to  the  lips  and  throat  is  the  first  and  most  Local  signs  in 
prominent  symptom,  and  gives  the  measure  of  the  extent  of  the  JJ^J' *"*^ 
corrosion  of  the  parts  lower  down.  The  corners  of  the  mouth  will 
be  marked,  and  the  tongue  and  palate  covered,  with  a  whitish 
coat  of  slough,  "  like  a  coat  of  paint,"  if  sulphuric,  or  hydro- 
chloric acid,  or  corrosive  sublimate  has  been  used;  or  with  a 
yellow  stain,  in  the  case  of  nitric  acid. 

In  the  presence  of  these  signs  of  corrosion  a  very  few  minutes  Abdominal 
will  decide  whether  the  poison  has  been  really  swallowed.  If  so,  ■y°^P^*"'' 
the  symptoms  which  have  just  been  detailed  will  develop,  but 
more  rapidly  and  more  acutely.  The  stage  of  collapse  is  reached 
more  quickly,  and  there  are  signs  of  actual  destruction  of  the 
viscera.  The  vomit  contains  shreds  of  sloughing  mucous  mem- 
brane, or  it  may  be,  casts  of  whole  sections  of  the  oesophagus. 
The  abdomen  becomes  enormously  distended  with  gas.  The 
dyspnoea  and  dysphagia  are  both  intense,  and  death  usually 
occurs  within  a  few  hours. 

In  many  respects  the  treatment  of  poisoning  by  irritant  or  Treatment 
corrosive  substances  is  common  to  them  all ;  and  again,  with 
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regard  to  many,  there  are  some  particular  antidotal  drugs,  or 
some  especial  measures  to  be  taken  or  avoided. 

In  the  first  place,  the  stomach-pump  must  always  be  uned, 
unless  there  be  evidence  of  such  corrosion  as  to  make  it  probable 
that  the  walls  of  the  oesophagus  or  stomach  are  too  much 
damaged  for  the  tube  to  be  safely  passed.  Such  a  case  is  indeed 
practically  hopeless  from  the  first,  unless  the  damage  be  confined 
to  the  upper  part  of  the  canal. 

The  vomiting,  which  is  almost  always  present,  should  be 
encouraged  by  giving  warm  water,  and  failing  the  stomach  pump, 
the  natural  emesis  may  be  encouraged  by  mustard  and  water,  or 
by  the  injection  of  apomorphia,  but  the  stomach  pump  is  by  far 
the  best. 

As  soon  as  the  stomach  has  been  relieved  of  the  poison,  raw 
egg  albumen,  milk,  barley  water,  arrowroot,  or  whatever  muci- 
laginous fluid  can  be  most  readily  procured,  should  be  given. 
Egg  albumen,  raw,  is  probably  the  best  of  all  in  all  cases,  besides 
having  a  special  action  on  corrosive  sublimate.  Salad  oil  may 
generally  be  given  with  good  results,  except  in  the  case  of 
phosphorus  poisoning.  The  rest  of  the  general  treatment  of  irritant 
poisoning  will  be  directed  towards  the  symptoms  of  peritonitis 
and  collapse.  The  pain  must  be  subdued  with  full  doses  of 
opiates.  The  warmth  of  the  body  must  be  maintained,  etc. 
Special  points      Special  points  in  the  treatment  of  particular  irritant  and  cor- 

of  treatment  .  . 

for  particular    rosive  poisonS. 

poisons.  J      jp^j,  irritant  and  corrosive  acids. 

For  acids.  These  comprise  sulphuric,  nitric,    hydrochloric,   oxalic,    and 

carbolic  acids.  In  all,  as  soon  as  the  acid  nature  of  the  poison 
is  recognised  (e.g.,  by  litmus),  saccharated  lime  water  should  be 
given  freely ;  in  its  absence,  common  whitening  or  chalk  will  be 
the  best  materials  with  which  to  neutralise  the  poison.  Except 
for  oxalic  acid,  solution  of  washing  soda  would  act  to  produce 
insoluble  salts,  but  the  alkaline  oxalates  are  soluble  and  therefore 
poisonous. 

For  carbolic  acid,  alkalies  are  of  little  use,  but  salad  oil  should 
be  largely  given.  Of  all  the  acids  this  one  appears  to  produce 
the  most  pain,  and  oxalic  acid  appears  to  be  the  most  quickly 
fatal,  producing  collapse  out  of  proportion  to  its  actual  irritant 
properties. 
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II.  For  corrosive  sublimate  (perchloride  of  mercury)  the  acid  ^®'  ^^  ■^*"- 
nitrate  of  mercury,  etc.,  albumen  in  any  shape  (even  gluten  of 

flour  is  better  than  none,  but  white  of  egg  is  best)  should  be 
freely  given,  as  an  insoluble  albuminate  is  thus  formed.  Emesis 
should  be  encouraged  by  warm  water  or  mustard  and  water,  if 
vomiting  be  not  active  without  such  aid.  If  the  solution  has 
been  concentrated,  the  stomach  pump  must  be  used  with  great 
care. 

III.  Arsenical  poisoning  is  generally  effected  by  arsenious  Awenioftl 
acid  (white  arsenic),  and    is   frequently  given   with  criminal 
intent.      The  symptoms  do   not   come    on    immediately  after 
taking  the  poison.     The  vomiting  and   purging   resemble  at 

first  an  intensely  violent  bilious  attack ;  afterwards  the  symptoms 
are  more  like  acute  cholera,  and  the  diagnosis  is  often  obscure. 
The  emesis  must  be  encouraged,  and  the  stomach  emptied  by  the 
pump,  then  soothing  liquids,  like  barley  water,  etc.,  may  be  given. 
Jf  the  preparation  has  been  a  fluid  one,  which  it  rarely  is,  mag- 
nesia may  be  given,  or  hydrated  peroxide  of  iron,  if  it  can  be 
obtained  freshly  prepared  (it  is  made  by  precipitating  the  ferrous 
sulphate  with  soda). 

If  the  diagnosis  of  the  acute  form  of  this  poisoning  is  not 
generally  easy,  that  of  chronic  arsenical  poisoning  is  alwajrs 
difficult,  but  this  condition  does  not  fall  under  the  heading  of 
emergencies. 

IV.  Poisoning  with  antimony,  in  the  form  of  tartar  emetic.       For  Antimony. 
The  symptoms  come  on  soon,  and  generally  the  vomiting  is  so 

violent  that  the  whole  of  the  poison  is  soon  ejected.  If  not,  the 
symptoms  resemble  those  of  arsenical  poisoning,  but  there  is 
more  depression.  The  treatment  is  the  same  as  in  arsenical 
poisoning  ;  but  tannin  should  be  given  in  the  form  of  very  strong 
tea  or  coffee,  or  by  preparations  of  oak  or  cinchona  bark,  or  of 
tannic  acid  itself. 

V.  Poisoning  unth phosphorus.  This  is  usually  taken  in  the  form  Phospborna 
of  beetle  paste,  or  rat  paste,  or  sometimes  by  swallowing  the  heads  P<^"^°^"«' 
of  lucifer  matches.     In  these  cases  the  symptoms  declare  them- 
selves quickly  after  the  poison  has  been  taken,  and  are  generally 
prolonged  over  days,  or  it  may  be  weeks.     The  prominent 
symptoms  are  great  thirst,  with  heartburn,  and  violent  vomiting, 

the  vomit  being  phosphorescent  in  the  dark,  and  the  breath 
smelling  strongly  of  the  poison. 
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The  result  will  mainly  depend  on  whether  the  vomiting  be 
sufficiently  active  to  prevent  an  absorption  of  a  really  poisonons 
amount.  If  the  quantity  absorbed  be  large,  the  symptoms  remain 
acute  ;  hsematemesis  and  bloody  purging  are  often  present,  with 
cramps,  and  finally  coma.  But  if  only  a  small,  but  still  poisonous 
quantity  has  been  taken  (say  |  to  1  gr.),  after  the  first  indications 
of  irritation  have  passed  over,  the  symptoms  usually  subside  for  a 
day  or  two,  and  then  the  signs  of  acute  atrophy  of  the  liver  b^n 
to  declare  themselves.  Then  the  jaundice  deepens,  and  a  comatoee, 
typhoid  condition,  with  delirium,  generally  ends  in  death  in  a 
few  days,  although  in  some  of  the  milder  cases  recovery  may  take 
place.  The  early  treatment  of  the  poisoning  does  not  differ 
from  that  of  other  irritants,  save  that  oil,  in  which  phosphoros  is 
soluble,  should  never  be  employed  with  the  idea  of  soothing  ihe 
intestinal  mucous  membrane.  After  the  stomach  has  been 
emptied  of  its  contents  either  naturally  or  with  the  stomach 
pump,  mucilage,  magnesia  in  barley  w^er,  or  similar  demulcent 
fluids  may  be  given.  The  only  drug  which  seems  to  have  any 
action  in  preventing  the  liver  changes,  is  turpentine  in  fall 
repeated  doses  of  15  mm  to  3ss. 

Chronic  phosphorus  poisoning,  phosphorus  necrosis,  etc.,  cannot 
here  be  discussed,  as  they  do  not  occur  as  emergencies. 
VI.  Poiaoning  VI.  Poisoning  by  caustic  alkalies  and  their  carbonates.  This 
^ortiatie  ^  fQjjQ  Qf  poisoning  is  rare,  but  potash  or  soda  lye  is  sometimes 
thdr  carbon-  taken.  The  symptoms  are  those  of  ordinary  irritant  poisoning, 
except  that  violent  purging  is  generally  a  prominent  symptom. 
In  the  treatment,  the  question  of  the  use  of  the  stomach-pump 
must  be  decided  by  the  amount  of  caustic  destruction.  Weak 
acids,  such  as  vinegar  and  water,  or  any  of  the  dilute  pharma- 
copceial  acids,  should  always  be  given. 

Poisonous  Foods,  A  form  of  acute  gastro-intestinal  irritation, 
often  so  severe  as  to  justify  the  term  poisoning,  is  not  infrequent 
as  a  result  of  eating  shell  fish,  especially  mussels. 

In  the  treatment,  an  emetic  should  be  given  in  the  first  place, 
and  afterwards  a  full  dose  of  castor-oil  with  20  to  30  mm  of 
laudanum,  chlorodyne,  or  of  some  similar  sedative.  This  is  to  be 
repeated  if  necessary. 

Mushroom  poisoning  should  not  go  without  mention,  although 
in  London,  cases  are  rare.    Most  fungi,  edible  or  inedible,  may 
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produce,  if  improperly  cooked,  s3rmptoins  of  a  mild  degree  of 
irritant  poisoning,  similar  to  those  which  have  been  mentioned, 
and  which  may  be  treated  in  a  similar  way.  But  cases  of  true 
muscarin  poisoning  exhibit  a  much  higher  grade  of  toxic  ^?^^ 
symptoms.  The  fungi  which  contain  muscarin  or  some  similar 
alkaloid  are  not  very  numerous  in  England,  the  principal  one 
being  the  fly  fungus  (amanita  muscaria).  When  the  more 
actively  poisonous  fungi  have  been  eaten,  as  a  rule  great  cerebral 
excitement  is  caused,  in  addition  to  the  more  strictly  irritative 
effects  on  the  alimentary  tract. 

In  the  antagonism  between  muscarin  and  atropia  we  have  Antagonimn 
perhaps  the  best  example  of  this  mode  of  the  physiological  action  ^  »*«>?>»• 
of  drugs.  Digitalis  also,  though  in  a  less  degree,  is  antagonistic 
to  muscarin.  Whenever,  therefore,  the  symptoms  of  mushroom 
poisoning  are  grave,  eispecially  if  there  be  delirium  or  mania, 
atropia  should  be  given,  say  iii  to  v  mm  of  the  Liq.  Atropise,  by 
the  mouth,  or  ii  mm  subcutaneously,  or  as  an  alternative  treat- 
ment, full  doses  of  the  tincture  or  infusion  of  digitalis  may  be 
administered.  In  other  respects  the  treatment  should  consist  in 
removing  the  poison  from  the  alimentary  tract  as  soon  as  possible, 
and  in  allaying  the  irritation. 
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By  Joseph  Mills. 
Administrator  of  Ancestketics  to  St.  Bartholomew's  Hospital. 


CHAPTER  XXXL 

General  con-       Anaasthetics  are  administered  to  patients  to  prevent  their  feel- 
to  v3ue  of  *"  ^°^  ^^^^  during  surgical  operations  ;  for  the  diminution  of  pain 
uuerthetics.     in  labour  ;  to  produce  relaxation  of  muscles,  as  in  reducing  dis- 
locations or  in  setting  fractured  bones. 

They  are  also  given  to  assist  the  medical  man  in  making  a 
diagnosis,  as  in  obscure  abdominal  tumours,  examinations  of 
diseased  joints,  or  in  the  detection  of  malingering. 

Though  it  is  a  great  thing  to  be  able  to  say  that  patients  can 
in  a  few  minutes  be  placed  in  such  a  profound  sleep  that  they  are 
quite  insensitive  to  pain,  and  are  unconscious,  this  is  not  all  that 
can  be  said  in  favour  of  ansesthetics.  By  their  means  a  patient  may 
be  brought  to  a  state  of  perfect  stillness,  so  that  many  operations 
which  could  not  be  done  before  the  days  of  anaesthesia  because  of 
the  patient's  struggles,  are  now  performed  with  comparative  ease. 
Again,  as  the  patient  does  not  feel  pain,  more  time  can  be 
spent  in  the  performance  of  the  operation,  in  ligaturing  all  the 
smaller  vessels  and  in  many  of  the  minor  details  on  which  to  a  great 
extent  its  success  depends.  As  there  is  less  difficulty  in  persuading 
patients  to  undergo  operations,  many  more  are  now  performed. 
To  the  surgeon,  also,  it  is  a  great  comfort  that  he  can  do  what  is 
necessary  for  his  patient  without  giving  pain,  and  without  the 
struggles  and  screams  which  were  formerly  witnessed. 

The  frequent  use  of  ana^thetics  in  medical  and  surgical  prac- 
tice renders  their  administration  one  of  the  most  important  sub- 
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jects  for  investigation.  In  the  hands  of  those  well  acquainted 
with  their  use  they  are  capable  of  bringing  the  greatest  relief  to 
sufferers  and  of  facilitating  the  work  of  the  medical  man,  but  if 
used  carelessly  or  with  insufficient  knowledge  of  their  action,  their 
administration  is  accompanied  not  only  by  additional  anxiety  and 
annoyance  to  the  surgeon,  but  by  the  greatest  danger  to  the  patient. 

It  is  not  to  be  supposed  that  there  is  no  danger  at  all  when 
ansesthetics  are  used  by  those  who  are  experienced  in  their  em- 
ployment, for  sensibility  and  life  are  so  closely  allied  that  a  patient 
cannot  be  deprived  of  the  one  without  there  being  of  necessity 
some  risk  to  the  other,  but  there  is  no  doubt  the  danger  is 
least  when  they  are  given  judiciously  and  by  one  accustomed  to 
their  administration. 

As  any  medical  man  may  be  called  upon  at  any  time  to  give 
an  anaesthetic,  it  is  highly  important  that  every  one  should  make 
himself  thoroughly  acquainted  with  the  best  and  safest  means  of 
administering  one,  or  more,  of  those  commonly  in  use,  so  that  in 
any  emergency,  relying  on  his  own  knowledge  of  the  subject,  he 
may  be  able  to  produce  and  maintain  anaesthesia,  leaving  the 
operator  free  from  all  care  and  anxiety  except  that  which  the 
operation  itself  entails. 

Not  only  must  the  administrator  depend  entirely  on  his  own 
judgment,  but  he  must  give  to  the  administration  the  whole  of 
his  attention,  and  must  not  interest  himself  in,  or  in  any  way 
assist  at,  the  operation. 

It  is  quite  possible  for  the  operator  to  superintend  the  adminis- 
tration of  the  anaasthetic,  or  for  the  administrator  to  assist  in  the 
operation,  provided  all  be  going  well,  both  with  the  operation  and 
the  administration,  but  in  the  critical  part  of  the  operation,  in 
vain  does  the  nervous  administrator  look  for  the  guidance  of  the 
operator,  who  is  compelled  at  this  period  to  devote  himself 
entirely  to  his  own  work  ;  so,  on  the  other  hand,  when  any  difficulty 
occurs  with  the  anaesthetic,  the  administrator  cannot  lend  a  hand 
to  the  operator,  and  as  difficulties  in  the  operation  are  not  un- 
commonly almost  simultaneous  with  alarming  symptoms  to  the 
patient,  (for  example,  a  sudden  gush  of  blood,  accompanied  by 
syncope),  the  operator  and  the  administrator  must  each  be 
thoroughly  competent  to  take  the  entire  control  of  his  own 

department. 
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History  of  Those  who  are  interested  in  the  history  of  anaBsthesia^  diould 

read  Snow  on  ''  Ansasthetics/'  the  works  of  Sir  J.  Simpson,  Vol.  IL 
and  a  very  interesting  account  of  the  modem  history,  written  by 
Sir  James  Paget  in  ''  The  Nineteenth  Century/'  for  December, 
1879,  entitled  "  Escape  from  Pain,  the  History  of  a  Discovery.** 

In  1799,  Sir  Humphrey  Davy  produced  ansesthesia  by  himself 
inhaling  nitrous  oxide  gas,  and  he  recommended  its  use  in  surgeiy. 

In  1844,  Horace  Wells,  a  dentist  of  Hartford,  inhaled  the 
nitrous  oxide  gas  himself,  successfully  gave  it  to  fourteen  or 
fifteen  patients,  and  then  went  to  exhibit  its  effects  at  Boston  for 
extraction  of  a  tooth.  "  Unfortunately  for  the  experiment,"  writes 
Wells,  ^'the  bag  was  withdrawn  too  soon,  and  the  patient  was  bat 
partially  under  its  influence  when  the  tooth  was  extracted.  He 
testified  that  he  experienced  some  pain,  but  not  as  much  as  usoally 
attends  the  operation."  After  witnessing  this  solitary  experiment 
the  audience  pronounced  it  a  humbug  affair  and  an  imposition. 
Wells  was  hissed  away,  and  for  a  time  gave  up  the  profession  in 
disgust. 

In  1846,  Morton,  a  former  pupil  of  Wells,  who  was  present  whoi 
he  failed  to  produce  complete  ansethesia  with  the  gas,  applied  to 
him  for  particulars  concerning  its  manufacture  ;  for  this  puipoee 
he  was  referred  to  Jackson,  a  chemist,  who  advised  him  that 
sulphuric  ether  was  more  easily  obtained,  and  had  much  the  same 
effect. 

Morton  proved  the  efficiency  of  ether  on  Eben  Frost,  for  the  ex- 
traction of  a  tooth,  and  then  gave  it  at  the  Massachusetts  hospital 
to  a  patient  from  whom  Dr.  Warren  removed  a  tumour  of  the 
neck,  on  16th  October,  1846  ;  this  then  is  really  the  date  of  the 
commencement  of  the  practice  of  producing  ansBSthesia  for  surgical 
operations. 

On  this  side  of  the  Atlantic  it  was  first  given  by  Mr.  Robinson 
to  Miss  Lonsdale,  in  the  surgery  of  Dr.  Boot,  of  Gower  Street^  for 
the  extraction  of  a  tooth  on  19th  December,  1846.  Two  days 
later  it  was  given  to  two  of  Mr.  Listen's  patients  at  Universitj 
College  Hospital  for  amptutation  of  the  thigh,  and  avulsion  of  the 
toenail — and  it  then  came  into  very  general  use  until  the  Novem- 
ber following,  when  Sir  James  Simpson  discovered  the  properties 
of  chloroform,  which  for  a  time  almost  entirely  susperseded  ether. 

Though  Sir  J.  Simpson  was  the  first  to  use  pure  chloroform,  it 
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had  previously  been  used  in  the  form  of  "  Chloric  Ether "  (a 
mixture  of  chloroform  and  alcohol)  at  St.  Bartholomew's  Hospital, 
by  Sir  William  Lawrence  and  Mr.  Holmes  Goote. 

The  popular  notion  that  anaesthetics,  especially  chloroform,  are  ^^'  ■"bjects 
inadmissible  in  cases  of  heart  disease  is  erroneous.  Tlie  only 
affection  of  the  heart  which  contra-indicates  their  use  is  fatty 
degeneration,  which  is  extremely  difficult  to  diagnose.  And  if 
it  be  necessary  for  a  patient  with  fatty  disease  to  undergo  an 
operation  he  would  be  as  likely  to  die  of  the  shock  of  the  opera- 
tion without  an  ansesthetic  as  from  the  anaesthetic,  cautiously  and 
properly  administered.  Patients  with  slight  yalvular  disease, 
who  are  otherwise  healthy,  take  anaesthetics  very  welL 

Drunkards  and  those  who  habitually  indulge  in  alcohol  take 
them  badly. 

It  is  impossible  to  lay  too  much  stress  on  the  importance  of  Preparation  of 
having  a  patient  properly  prepared  before  an  anaesthetic  is  given ;  ^  ^ 
this  is  of  course  out  of  the  question  in  cases  of  accident  or  emer- 
gency, but  in  the  majority  of  cases,  is  easy  enough.  Care  should 
be  taken  that  the  bowels  are  acting  properly,  and  if  necessary,  a 
purgative  should  be  given  a  day  or  two  beforehand.  No  food 
should  be  taken  for  four  or  five  hours  before  the  time  appointed 
for  the  operation.  When  this  is  fixed  for  the  early  momin^r, 
unless  the  patient  be  very  weak,  it  is  best  to  give  nothing 
after  awakening.  When  the  patient  is  in  such  a  state  as  to  require 
constant  feeding,  a  little  beef  tea  with  some  brandy  or  champagne 
may  be  given  three  hours  before  the  operation.  It  is  very  important 
that  the  stomach  should  be  empty  at  the  time  an  anaesthetic  is 
taken,  not  only  on  account  of  the  danger  to  the  patient  of  being 
choked  by  some  undigested  portion  of  food  being  vomited  into 
the  pharynx,  and  at  the  next  inspiration  drawn  into  the  larynx 
or  trachea,  and  so  producing  asphyxia ;  but  also  on  account 
of  the  faintness,  which  is  so  commonly  seen  both  before  and 
after  the  vomiting.  This  syncope  is  generally  most  marked  before 
the  vomiting,  after  which  it  frequently  passes  off,  though  it  may 
continue  for  some  hours. 

Vomiting  is  almost  sure  to  occur  if  the  stomach  contains  food, 

and  it  may,  and  does  sometimes  occur  when  proper  preparation 

has  been  made.   In  the  former  case  the  vomiting  lasts  much  longer, 

and  is  accompanied  by  much  greater  syncope  than  in  the  latter ; 
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moreover,  patients  with  loaded  stomachs  always  take  an  ansBstlietie 
abnormally;  this  is  most  noticeable  in  children.  Th^  are 
generally  a  longer  time  going  under  the  influence,  and  require  a 
larger  quantity  of  the  aneesthetic,  and  when  under,  they  may, 
although  apparently  deeply  narcotised,  start  and  cry  out  at  the 
commencement  or  at  any  time  during  the  operation,  or  they  may 
remain  in  a  state  of  such  deep  narcotism  that  it  is  impossible  to 
rouse  them  for  perhaps  half  an  hour,  during  the  whole  of  which 
time  they  are  in  a  dangerous  state  from  syncope. 

And  now  with  regard  to  the  choice  of  an  anaesthetic.  Those 
most  commonly  in  use  are  nitrous  oxide  gas,  chloroform,  ether, 
and  bichloride  of  methylene. 

Nitrous  oxide  is  suitable  for  very  short  operations  only,  so  that 
for  ordinary  surgical  cases  the  choice  rests  between  ether  and 
chloroform,  or  bichloride  of  methylene,  the  last  two  being  similar 
in  action,  though  some  consider  less  sickness  is  caused  by  the 
methylene. 

Sir  James  Simpson  says,  "  As  an  inhaled  ansesthetic  agent 
chloroform  possesses  over  sulphuric  ether  the  following  advant- 
ages:— 

"  1.  A  greatly  less  quantity  of  chloroform  than  ether  is  requisite 
to  produce  the  anaesthetic  effect. 

*'  2.  Its  action  is  much  more  rapid  and  complete,  and  generally 
more  persistent. 

*'  3.  The  inhalation  and  influence  of  chloroform  are  &r  more 
agreeable  and  pleasant  than  that  of  ether. 

''  4.  Considering  the  small  quantity  requisite,  as  compared  with 
ether,  the  use  of  chloroform  is  less  expensive. 

**  5.  Its  perfume  is  not  unpleasant,  but  the  reverse  ;  and  the 
odour  of  it  does  not  remain  for  any  length  of  time  obstinately 
attached  to  the  clothes  of  the  attendant,  or  exhaling  in  a  dis- 
agreeable form  from  the  lungs  of  the  patient,  as  so  frequently 
happens  with  ether. 

"  6.  Being  required  in  a  much  less  quantity,  it  is  much  more 
portable  and  transmissible  than  ether. 

"  7.  No  special  kind  of  inhaler  or  instrument  is  necessary  for 
its  exhibition." 

With  the  exception  of  "  2,"  its  action  is  much  more  rapid  and 
complete  "  (improvements  in  ether  inhalers  having  now  rendered 


OF  THE  ADMINISTRATION  OF  AN.£STUETICS.  389 

the  action  of  ether  more  rapid  and  quite  as  complete  as  chloro- 
form), all  the  advantages  which  Simpson  claimed  for  chloroform 
over  ether  must  be  allowed  to  hold  good. 

Chloroform  has  even  yet  another  advantage  over  ether  which 
might  have  been  claimed  for  it,  which  is  that  it  does  not  so 
greatly  irritate  the  air  passages. 

But  ether  possesses  over  chloroform  one  advantage  so  great  as 
to  more  than  turn  the  balance  in  its  favour. 

For  whereas  ether  stimulates,  chloroform  is  apt  to  depress,  the  Effect  of  ether 
hearths  action.    During  the  administration  of  chloroform  there  is  ^^^^  ' 
sometimes  very  alarming  syncope,  which  rarely  occurs  with  ether. 

From  experiments  on  animals  it  appears  that  the  heart  may  be 
paralysed  by  chloroform,  but  not  by  ether. 

Then  again  the  vomiting  which  frequently  accompanies  the 
administration  of  an  anaesthetic,  as  a  rule  lasts  longer  after 
chloroform  than  after  ether. 

Ether  then  seems  to  be  the  safer,  and  so  should  be  used  in  all 
suitable  cases. 


The  following  are  the  cases  in  which  ether  is  not  recommended :  Chloroform, 

8.  Obstructed  respiration      "^^^^^ 

9.  Bronchitis  ether. 


1.  Children 

2.  Old  people 

3.  Midwifery 

4.  Operations  on   mouth   or 

nose 

5.  Operations  on  eye 

6.  Ligature  of  large  arteries 

7.  Setting  of  fractures 


10.  Emphypema 

11.  Empyema 

12.  Phthisis 

13.  Laryngitis 

14.  Patients  under  opium 

15.  Advanced  kidney  disease 


(1.)  Children  under  ten  or  twelve  years  take  chloroform  very 
well ;  but  are  readily  asphyxiated  by  ether,  and  are  frightened 
by  the  apparatus. 

(2.)  People  over  sixty  or  sixty-five  years  take  chloroform  well, 
with  little,  if  any,  struggling ;  but  are  greatly  irritated  by  ether, 
especially  if,  as  is  frequently  the  case,  there  is  a  tendency  to 
bronchitis. 

(3.)  As  the  first  stages  of  the  inhalation  of  ether  are  far  more 
unpleasant  than  those  of  chloroform,  and  as  the  first  stages  only 
are  requisite  during  the  pains  of  labour,  chloroform,  which  is 
exceedingly  well  borne  in  these  cases,  is  preferable. 

(4.)  As  the  influence  of  chloroform  lasts  longer  than  that  of  ether 
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it  is  preferable  for  operations  on  the  month  and  nose.  In  tiiese 
cases  chloroform  possesses  other  advantages  over  ether,  in  that  it 
may  readily  be  given  on  a  piece  of  lint,  or,  better  still,  through  a 
tube  inserted  into  the  mouth  or  nostril  without  obstmctiDg  the 
operator ;  moreover,  its  administration  is  not  so  likely  to  be  accom- 
panied by  coughing,  nor  does  it  occasion  such  a  flow  of  viscid  saliva^ 
These,  in  operations  such  as  that  for  cleft  palate,  are  important 
considerations,  for  the  operator  requires  the  parts  to  be  as  still 
as  possible,  and  it  is  necessary  for  him  to  get  a  good  view  without 
having  to  be  perpetually  sponging  out  saliva  from  the  fauces. 

(5.)  In  operations  on  the  eye,  chloroform  may  be  given  on  lint, 
without  obstructing  the  light  or  impeding  the  operator's  hands, 
as  sometimes  happens  with  an  ether  inhaler ;  and  as  its  inhalation 
does  not  occasion  so  much  congestion  and  hsamorrhage,  it  is 
generally  preferred  to  ether  in  opthalmic  surgery. 

(6.)  For  the  ligature  of  large  arteries,  such  as  the  subclavian, 
chloroform  is  preferable,  because  the  veins  are  so  distended  during 
the  administration  of  ether  as  to  render  the  operation  more 
difficult  and  more  dangerous. 

(7.)  In  cases  of  fracture,  which  require  an  anaesthetic  whilst 
the  parts  are  being  placed  in  apposition  during  the  time  the 
muscles  are  relaxed,  chloroform  is  preferable,  because  patients 
recover  from  its  effects  quietly,  the  inhalation  of  ether  being 
sometimes  followed  by  a  state  of  delirium  and  struggling  which 
would  be  likely  to  displace  the  fractured  ends  of  the  bone  and 
necessitate  their  readjustment. 

(8.)  Patients  who  are  suffering  from  any  obstruction  to  the 
respiration,  whether  the  obstruction  be  in  the  lungs  or  in  the  air 
passages,  from  pressure  of  tumour  or  abscess  on  the  neck,  or  from 
pressure  on  the  diaphragm  from  rapid  distension  of  the  abdomen 
(as  in  cases  of  intestinal  obstruction,  hernia,  etc.)>  and  patients 
under  the  influence  of  opium,  not  only  take  ether  badly,  but  its 
inhalation  is  likely  to  be  followed  in  some  of  these  cases  by 
bronchitis  or  hseraoptysis,  in  others  by  a  dusky,  drowsy,  state,  in 
which  the  patient  may  gradually  die. 
Administra-         General  Directions, 

tion  of  chloro-  Artificial  teeth  should  be  removed  before  any  ansesthetic  is 
administered  ;  cases  have  occurred  in  which,  by  becoming 
detached,  they  have  fallen  into  the  pharynx. 
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It  is  advisable  that  no  ansDsthetic  should  be  given  except  in  A  third 
the  presence  of  a  third  person,  because  assistance  may  be  required  gh^d  be 
either  in  restraining  any  struggling  which  may  occur,  orinrestor-  preMnt. 
ing  animation.  Moreover,  owing  to  the  extraordinary  dreams  which 
sometimes  occur  during  anaesthesia,  women  have  occasionally  been 
induced  to  bring  serious  accusations  against  medical  men,  which 
might  easily  have  been  disproved  by  a  third  person. 

The  pure  chloroform  only  should  be  used ;  Duncan  and  Flock- 
hart  have  the  reputation  of  being  the  best  makers. 

No  inhaler  is  necessary. 

All  that  is  required  is  to  cut  a  piece  of  lint  about  12  by  6  in., 
and  fold  it  so  as  to  form  a  square  of  6  in. 

A  chloroform  drop  bottle  which  holds  one  ounce  is  the  most 
convenient  size — a  stock  bottle  containing  two  or  three  ounces  of 
chloroform  being  at  hand,  if  required. 

The  patient  should  be  in  the  recumbent  position,  and  should 
have  none  but  light  garments  on,  and  these  must  be  loose  about  the 
neck  and  abdomen.  It  is  better  for  the  patient  to  lie  on  the  back 
while  ansesthesia  is  being  produced,  even  if  during  the  operation 
he  be  required  to  be  on  the  side  ;  because  in  the  former  position 
the  administrator  has  more  control  over  him  ;  for  example,  when 
lying  on  the  side  patients  sometimes  bury  the  face  in  the  pillow 
so  as  to  prevent  a  continuance  of  the  administratiou.  The  head 
should  not  be  much  raised  ;  as  a  rule  one  pillow  is  better  than  two  ; 
if  two  are  used,  the  lower  one  sliould  be  placed  partly  under  the 
shoulders,  so  as  to  make  a  gradual  incline,  and  to  prevent  the  head 
being  tilted  forward  and  thus  obstructing  the  respiration.  It  is 
well  to  commence  by  sprinkling  about  five  drops  of  chloroform  on 
the  lint,  which  should  be  held  about  two  inches  from  the  patient's 
face,  just  to  allow  him  to  become  accustomed  to  the  vapour.  In 
a  few  seconds,  without  removal  of  the  lint,  a  little  more  chloro- 
form may  be  added,  and  the  lint  turned  so  that  the  wet  side  may 
be  towards  the  face.  When  more  chloroform  is  added,  the  lint 
should  be  held  two  inches  from  the  face,  but  as  the  chloroform 
evaporates  it  may  be  gradually  approximated,  so  that  at  the  time 
when  it  is  necessary  to  add  more  chloroform  the  lint  rests  on  the 
face  ;  when  more  chloroform  has  been  added,  the  lint  should  be 
turned  and  the  administration  continued  as  before,  the  quantity 
of  chloroform  sprinkled  being  slightly  increased  each  time.    Care 
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should  be  taken  that  the  part  of  the  lint  which  is  wet  witih 
chloroform  be  not  allowed  to  touch  the  face,  as  it  is  apt  to  blister. 
Inhalers  Of  the  many  different    kinds  of   chloroform  inhaler,   that 

invented  by  Clover  is  the  most  ingenious  and  the  best,  being  so 
constructed  as  to  insure  a  mixture  of  3  to  4  per  cent,  of  chloro- 
form to  air,  which  is  said  to  be  the  safest  proportion.  Junker's  is 
also  a  very  useful  apparatus  (see  p.  407),  but  the  advantages  <tf 
the  lint  are  cleanliness,  simplicity,  and  the  regularity  with  which 
the  vapour  can  be  supplied. 

At  first  it  is  unadvisable  for  the  patient  to  be  held,  but  when 
the  chloroform  begins  to  take  effect  and  produces  excitement,  it 
is  necessary  for  him  to  be  restrained  sufficiently  to  allow  the 
administration  to  be  continued  and  to  prevent  his  doing  any 
damage  with  his  arms  or  legs,  but  it  is  not  necessary,  as  a  rale,  to 
keep  him  absolutely  still,  indeed  it  is  unadvisable,  for  in  most 
cases  the  greater  resistance  offered  to  the  patient  the  greater  the 
amount  of  struggling. 

Adults  struggle  most,  and  men  more  than  women,  and  the 
subjects  of  delirium  tremens  and  drunkards  always  give  great 
trouble  during  this  stage  ;  but  in  any  case  the  struggling  is  least 
when  the  administration  is  regular  and  gradual. 

When  an  unusual  amount  of  excitement  occurs  the  chloroform 
should  be  continued  unless  the  respiration  be  impeded,  in  which 
case  it  should  be  discontinued  for  a  few  inspirations.  If  a 
sufficient  quantity  of  chloroform  be  not  given  during  this  stage, 
either  the  struggling  will  be  unnecessarily  prolonged,  or  some 
recovery  from  the  effects  having  taken  place,  perhaps  two  or 
three  of  these  stages  will  be  induced  in  the  one  administration. 
Whilst  stniggling,  the  respiration  is  often  very  deep ;  a  fall 
inspiration  occurs  and  there  is  a  long  pause  before  expiration, 
care  must  therefore  be  taken  that  the  vapour  is  not  given  too 
strong,  because  as  the  lungs  remain  so  long  filled  with  the  vapour 
a  good  deal  is  absorbed. 

The  muscular  excitement  generally  subsides  gradually,  and  the 
patient  passes  into  a  state  of  slumber  with  more  or  less  snoring 
and  relaxation  of  the  muscles. 

It  is  well  to  stop  the  administration  for  a  few  seconds  as  soon 
as  the  patient  is  under  the  influence,  especially  when  there  has 
been  much  struggling,  because  of  the  cumulative  property  of 
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chloroform.  Its  effects  often  become  more  intense  after  its 
administration  has  been  stopped.  This  is  no  doubt  due  to  a 
portion  remaining  in  the  lungs  and  being  afterwards  absorbed. 

A  patient  is  generally  said  to  be  ready  for  the  operation  to  be  Patienta, 
commenced  when  touching  the  inner  border  of  the  eyelid  orJ^^^*^[^j^ 
ocular  conjunctiva  with  the  finger,  produces  no  reflex  action.    In 
some  cases  it  is  necessary  that  touching  the  cornea,  which  is  far 
more  sensitive  than  the  conjunctiva,  should  produce  no  reflex 
action. 

But  the  eye  is  by  no  means  a  certain  test,  as  its  sensibility 
varies  so  much  in  different  people,  and  the  patient  cannot 
usually  be  said  to  be  "ready"  unless,  in  addition  to  the  loss 
of  reflex  action  of  the  conjunctiva,  there  be  also  general  relaxa- 
tion and  more  or  less  snoring.  Constantly  touching  the  eye 
should  be  avoided  while  the  patient  is  being  got  under,  for 
this  will  to  a  great  extent  deprive  it  of  its  sensibility,  and  so 
lead  the  administrator  to  imagine  the  patient  to  be  more 
thoroughly  narcotised  than  is  really  the  case.  After  one  eye  has 
been  touched  several  times  it  is  well  to  try  the  effect  of  touching 
the  other.  Again,  when  the  patient  is  under  the  influence,  the 
chloroform  should  be  frequently  applied  in  small  quantities, 
rather  than  in  larger  amounts  administered  only  upon  the  reap- 
pearance of  reflex  action. 

If  at  the  commencement  of  the  operation,  reflex  is  found  to  be 
still  present,  the  first  incision  will  cause  not  only  movements  of 
the  limb  which  is  being  operated  upon,  but  such  deep  inspirations 
that  a  small  quantity  of  chloroform  is  sufficient  to  very  soon 
produce  a  more  profound  anesthesia,  and  a  larger  dose  is  both 
unnecessary  and  dangerous. 

During  the  struggling  stage  the  conjunctiva  often  becomes 
slightly  congested,  assuming  again  its  normal  appearance  as  the 
excitement  passes  off. 

In  this  stage  also  the  pupil  is  sometimes  dilated,  but  when  Condition  of 
fully  under  the  influence  the  pupil  is  slightly  contracted  and  acts 
with  the  light.    In  very  deep  narcosis  only,  such  as  is  sometimes 
necessary  in  operations  on  the  more  sensitive  parts,  as  the  eye, 
genitals,  or  arms,  does  it  fail  to  act  with  the  light. 

Dilatation  of  the  pupil  occurring  during  thorough  narcosis 
should  be  regarded  as  a  signal  of  danger,  and  the  admimstration 
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must  be  stopped.  It  may  be  a  premonitory  symptom  of 
vomiting,  or  it  may  be  caused  by  asphyxia,  or  because  the  patient 
is  too  fully  under  the  influence. 

When  there  is  much  struggling  the  face  generally  becomes 
congested,  and  sometimes  slight^  livid. 

Lividity  or  pallor  may  occur  at  any  time  during  the  narcosiSy  the 
former  being  caused  by  obstruction  to  the  respiration,  the  latter 
being  a  symptom  of  syncope. 

Either  of  these  changes  in  the  face  is  to  be  regarded  as  a  signal 
of  danger,  and  the  administration  should  be  stopped. 
The  poise.  The  pulse  must  be  carefully  watched  from  the  beginning  to 

the  end  of  the  administration,  for  though  it  is  possible  that  in 
some  cases  the  pulse  and  respiration  simultaneously  cease,  there 
is  no  doubt  that  generally  the  first  warning  of  approaching 
danger  is  given  by  the  pulse,  which,  before  stopping,  gradually 
becomes  weaker ;  it  may  be  irregular  or  intermittent  many 
seconds  before  any  alteration  is  observable  in  the  respiration. 

Immediately  on  the  occurrence  of  any  such  change  in  the  pulse, 
the  administration  must  be  stopped,  and  preparation  must  be 
made  for  the  application  of  restorative  means.  When  for  tbe 
convenience  of  the  operator  the  patient  is  lying  on  either  side, 
the  radial  pulse  of  that  side  should  not  be  felt,  as  the  weight  of 
the  body  on  the  brachial  artery  is  apt  to  impede  or  stop  the 
circulation,  and  give  rise  to  unnecessary  alarm. 
The  reepira-  ^be  respiration,  too,  is  to  be  carefully  watched  from  the  com- 
tioa.  mencement  to  the  end  of  the  administration. 

It  is  not  sufficient  simply  to  watch  the  movements  of  the  chest 
walls  and  abdomen,  but  it  is  necessary  also  to  listen  to  the 
breathing,  especially  when  there  is  any  doubt  as  to  the  efficiency 
of  respiration,  as  the  chest  walls  and  abdomen  will  sometimes  go 
on  moving  though  no  air  be  entering  the  lungs.  Obstruction  to 
the  breathing  may  take  place  in  the  bronchi,  trachea,  or  larynx, 
from  blood,  or  vomit.  It  is  most  frequent  in  the  pharynx,  and  is 
generally  caused  by  the  falling  back  of  the  tongue,  or  the 
approximation  of  the  glottis  to  the  back  of  the  pharynx  ;  this 
is  due  to  a  faulty  position  of  the  head,  generally  by  the  head 
being  tilted  forward  and  the  chin  being  too  near  the  sternum ; 
sometimes,  though  rarely,  by  the  head  being  thrown  too  far  back. 
It  may  generally  be  remedied  by  a  change  in  the  position  of  the 
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head,  by  drawing  the  chin  forcibly  from  the  sternum,  or  turning 
the  face  to  one  side  to  prevent  the  tongue  falling  back.  If  the 
obstruction  be  not  at  once  removed  by  these  means,  there  should 
be  no  delay  in  seizing  the  tongue  with  a  pair  of  dressing  forceps 
and  dragging  it  out  of  the  mouth,jthough  such  severe  treatment 
is  very  seldom  necessary. 

Some  patients  are  not  able  to  breathe  freely  through  the 
nostrils.  In  these  cases,  when  under  an  ansesthetic,  it  sometimes 
happens  that  at  each  attempt  at  inspiration  the  lips  are  tightly 
pursed  up,  or  flap  together  like  a  valve,  entirely  preventing  the 
entrance  of  air.  This  is  very  easily  remedied  by  separating  the 
lips,  but  may  cause  needless  alarm,  or  even  asphyxia,  if  it  be  not 
corrected. 

Infants,  after  the  completion  of  the  operation  for  hare-lips,  very 
often  are  unable  to  breathe  properly  unless  the  lower  lip  be  drawn 
down  with  the  finger ;  they  therefore  require  careful  watching 
during  the  recovery  from  chloroform. 

The    greatest  danger  which  attends    the  administration  ofsynoope 
chloroform  is  syncope. 

This  may  be  produced  by  giving  too  large  a  percentage  of 
chloroform  to  air,  or  by  an  over-dose,  or  by  shock  from  the  opera- 
tion. This  is  very  marked  when,  in  the  operation  for  strabismus, 
the  internal  rectus  is  divided,  the  pulse  often  intermitting  and 
remaining  feeble  for  some  minutes.  It  is  said  also  that  the  pulse 
intermits  at  the  moment  the  cord  is  divided  in  the  operation  for 
castration.  Syncope  may  also  be  caused  by  the  loss  of  blood 
during  an  operation,  or  it  may  accompany  vomiting.  When  the 
face  becomes  pale  and  bedewed  with  a  cold  sweat,  the  pulse  weak, 
slow,  or  irregular,  and  the  respiration  slow  and  shallow,  no 
matter  what  the  cause  of  these  symptons  may  be,  the  chloro- 
form must  be  immediately  stopped,  and  the  administrator  must 
be  prepared  to  apply  restorative  means. 

Sudden  stoppage  of  the  circulation  and  respiration  have  been 
said  to  occur  simultaneously  under  chloroform  without  the 
slightest  warning,  but  there  is  no  doubt  that  before  stopping,  the 
pulse  generally  becomes  more  and  more  feeble,  and  then  imper- 
ceptible ;  the  respirations  for  a  few  seconds  continue,  and  then 
becoming  more  and  more  shallow,  cease  also. 

The  following  directions  for  restoring  animation  will  be  found 
useful : — 
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N^]aton*8 
method. 


RfiBtoration  iu  Seize  the  tongue  with  forceps  and  draw  it  forwards,  taking  caie 
syncope.  ^^  doing  so  not  to  depress  the  chin  more  than  is  necessary.  Com- 
press the  sternum  forcibly,  allowing  it  of  its  own  elasticity  to 
expand ;  do  not  wait  for  the  respiration  to  cease  before  doing 
this,  for  when  alarming  symptoms  are  observed  it  is  only  by 
prompt  action  that  these  cases  can  be  saved. 

By  making  the  respiration  more  forcible  by  artificial  meana  in 
this  early  stage  the  heart  may  be  stimulated. 

Give  directions  for  the  pillow  to  be  removed  from  beneath  the 
patient's  head,  and  if,  after  two  or  three  compressions  of  the 
chest,  matters  are  improved  by  this  treatment,  continue  it,  if  not, 
give  directions  for  the  patient  to  be  suspended  by  the  legs,  head 
doumwards,  continuing  the  respiration  by  placing  one  hand  em 
the  back  and  the  other  on  the  sternum. 

Whether  in  these  cases  of  alarming  syncope  under  chlorofonn 
the  heart  be  over  distended  with  venous  blood,  which  it  is  too 
feeble  to  send  on,  or  whether,  through  dilatation  of  the  abdominal 
vessels,  the  heart  not  being  filled  has  no  blood  to  send  on, 
cannot  here  be  discussed,  nor  can  any  argument  be  entered  into 
as  to  whether  by  Ndlaton's  method  of  total  inversion,  the  blood 
is  sent  direct  to  a  previously  ansemic  brain,  or  whetlier  it  is 
simply  poured  from  the  relaxed  abdominal  vessels,  through  the 
inferior  cava  to  the  ansemic  heart. 

But  of  this  there  is  no  doubt,  that  Ndaton's  method  of  total 
inversion  of  the  body,  combined  with  artificial  respiration,  is  the 
most  efficacious  remedy  for  severe  syncope  under  chloroform. 

As  a  rule,  the  pulse  and  respiration  are  immediately  improved 
by  this  plan,  but  it  frequently  happens,  that  when  the  patient  is 
replaced  in  the  recumbent  position,  the  pulse  and  respiration, 
which  have  been  restored  by  the  invertion,  again  cease ;  it  is  ad- 
visable therefore  to  be  prepared  to  again  invert  the  patient  if 
it  appears  necessary. 
Othermethods  Though  N^Iaton's  method  appears  to  be  the  most  efficacious, 
of  reitoration.  ^q^q  ^re  Other  remedies  which  have  proved  serviceable,  mention 
of  which  must  not  be  omitted,  especially  as  the  total  inversion  of 
a  heavy  patient  is  not  always  practicable. 

Sylvester's  method  of  artificial  respiration  is  of  great  use,  and 
has  been  successful  on  many  occasions.  Before  commencing  this, 
or  any  kind  of  artificial  respiration,  the  tongue  is  to  be  drawn 


Sylvester's. 
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forward,  and  held  with  forceps  to  preyent  its  forming  an  obstruc- 
tion to  the  entrance  of  air. 

K  this  does  not  at  once  succeed,  it,  or  Howard's  plan,  should  be 
continued,  and  if  necessary,  persevered  with  for  half  an  hour,  or 
so  long  as  there  is  any  hope  of  recovery. 

The  faradic  current  may  be  applied,  one  pole  being  placed  at  Fandiim. 
the  epigastrium  and  the  other  at  the  right  side  of  the  neck,  to 
try  to  induce  the  diaphragm  to  act.  The  application  of  the 
electricity  should  be  discontinued  while  the  chest  is  being  com- 
pressed, and  applied  while  the  arms  are  being  raised,  in  order  to 
imitate  natural  respiration,  and  also  because  strong  and  con- 
tinued currents  appear  rather  to  exhaust,  than  to  restore 
muscular  activity. 

A  hot  water  bottle  may  be  applied  to  the  feet,  and  friction  to  Wannth,  et 
the  legs ;  warm  blankets  should  be  thrown  over  the  patient,  and 
an  enema  of  brandy  may  be  given,  or  brandy  may  be  given  by 
the  mouth  as  soon  as  swallowing  is  possible. 

Some  have  suggested  the  opening  of  windows  and  doors, 
dashing  cold  water  on  the  chest  and  face,  and  holding  nitrite 
ofamyl  to  the  nostrils;  all  these  remedies  may  be  of  avail  in 
slight  syncope,  but  are  not  to  be  relied  upon  in  the  more 
alarming  cases. 

As  the  administrator  himself  must  attend  to  the  artificial 
respiration,  and  not  neglect  it  for  one  moment  for  any  less 
efficacious  remedy,  he  must  let  others  attend  to  the  battery,  etc., 
while  he  continues  the  respiration. 

Protoxide  of  nitrogen,  nitrous  oxide,  or  laughing  gas  is  the  mtrooa  oib 
safest  ansesthetic  to  administer,  and  the  pleasantest  to  inhale.    It  ^^ 
is  generally  said  to  be  without  taste  or  smell,  but  it  really  has  a 
slightly  sweet  taste. 

It  may  be  obtained  from  its  manufacturers,  Barth,  Cozeter,  or 
J.  H.  Parkinson,  compressed  into  the  liquid  form  in  iron  bottles 
of  various  sizes,  those  which  contain  50  gallons  and  weigh  about 
6  to  8lbs.  being  the  most  useful  As  the  label  on  each  bottle 
shows  its  weight,  both  when  fiiU,  and  when  empty,  the  quantity 
which  any  bottle  contains  at  any  time  may  readily  be  ascertained 
by  weighing  it. 

The  weight  of  50  gallons  of  gas  is  15oz.,  and  this  is  generally 
sufficient  for  about  10  administrations,  so  that,  on  an  average. 
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each  patient  takes  about  5  gallons  by  measure,  or  l^oz,  by 
weight. 

At  one  end  of  the  bottle  is  a  screw,  which,  if  slightly  loosened 
with  a  hand  spanner  or  foot  key,  allows  the  gas  to  escape  at 
right  angles  through  a  nozzle,  to  which  the  apparatus  employed 
in  the  administration  is  to  be  fanned.  Before  attaching  the 
apparatus  to  the  nozzle,  ascertain  that  the  screw  is  in  good  workiiq^ 
order,  by  turning  it  on  and  off,  for  considerable  force  is  some- 
times required  to  start  the  screw  of  a  fresh  bottle,  and  then  the 
gas  is  apt  to  come  out  with  a  rush,  which  may  damage  the 
apparatus,  if  it  be  attached. 

If,  on  turning  the  screw,  the  gas  does  not  come  out  freely,  as  is 
often  the  case  in  cold  weather,  a  little  warm  water  should  be 
poured  over  the  neck  and  nozzle  of  the  bottle. 
ApiMrataa  for     The  apparatus  which  is  generally  used,  consists  of  a  tube,  one 
of  gas.  ond  of  which  is  to  be  attached  to  the  nozzle  on  the  gas  bottle, 

the  other  is  connected  with  a  bag,  from  which  leads  another 
larger  tube,  ending  in  a  stop-cock,  just  where  it  is  attached  to  the 
face-piece. 

The  face-piece  has  two  ralves,  which  must  be  of  sufficient 
size  to  allow  free  passage  of  inspired  and  expired  gas. 

One  valve  at  the  attachment  of  the  supply-tube  allows  free 
entrance  of  gas  to  the  face-piece  at  each  inspiration,  but  prevents 
any  exit.  The  other  communicates  with  the  air,  and  through  this 
the  expired  gas  escapes,  but  no  air  can  be  admitted.  Running 
round  the  edge  of  the  face-piece  is  a  small  air  bag,  or  cushion, 
which  readily  adapts  itself  to  the  shape  of  the  face. 

For  the  successful  administration  of  gas  it  is  of  the  utmost 
importance  to  exclude  all  air;  this  is  insured  by  a  well-con- 
structed apparatus  with  good  valves,  and,  above  all  things,  by  a 
well-fitting  face-piece,  which  must  be  firmly  held  upon  the 
patient's  face,  including  both  the  mouth  and  the  nostriU. 
teadrantages  The  nitrous  oxide  gas  is  very  safe,  and,  being  almost  without 
taste  or  smell,  it  is  not  unpleasant  to  inhale. 

Its  administration  is  never  accompanied  or  followed  by  any 
distressing  symptoms,  such  as  sickness,  nausea,  or  headache,  and 
it  is  not  necessary  to  make  any  alteration  in. diet  before  or 
after  its  inhalation.  Unfortunately,  however,  as  it  produces 
asphyxia,  it  is  only  suitable  for  short  operations,  such 
extraction  of  a  tooth,  or  the  opening  of  an  abscess. 
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Before  commencinff  the  administration,  all  air  should  be  I>etaii8  of 
pressed  out  of  the  bag,  and  the  stop-cock  near  the  face-piece 
closed ;  the  bag  may  then  be  filled  with  the  gas,  and  the  gas 
bottle  be  placed  within  reach,  so  that  the  bag  may  be  replenished 
when  necessary.  With  nervous  patients,  it  is  a  good  plan  to 
commence  by  holding  the  fi^ce-piece  quite  lightly  on  the  face, 
allowing  them  at  first  to  breathe  air  through  it,  and  when 
they  have  become  accustomed  to  this,  the  rest  of  the  apparatus 
may  be  attached,  care  being  taken  not  to  press  the  face-piece  too 
firmly  down,  until  two  or  three  inspirations  of  gas  have  been 
taken. 

In  about  one  minute,  the  breathing  becomes  slightly  stertorous 
and  the  face  congested,  when  the  operation  may  generally  be 
commenced  ;  but  if  the  nature  of  the  operation  be  such  that  the 
administration  cannot  be  continued  during  its  performance,  it 
should  not  be  begun  until  after  three  or  four  stertorous  inspira- 
tions, and  slight  lividity  of  the  face.  If  the  administration  be 
continued  beyond  this,  very  great  lividity  occurs,  with  spasmodic 
twitching  of  the  muscles,  wide  dilatation  of  the  pupils,  and 
probably  opisthotonos,  and  in  women,  paralysis  of  the  sphincter 
of  the  urethra. 

ft 

In  giving  gas  for   dental  operations,  it  is  necessary  before  ^^  g^  in 
commencing  the  administration  to  place  a  small  prop  attached   ^^  ^"^' 
to  a  string  between  the  teeth  to  keep  the  mouth  widely  open  ; 
it  must  be  placed  as  far  as  possible  from  the  teeth  about  to  be 
extracted,  and  be  firmly  fixed  so  that  it  is  not  in  the  way  of  the 
operator. 

In  addition  to  this,  the  administrator  should  be  provided  with 
a  more  powerful  gag,  with  which  he  can  quickly  open  the  mouth 
during  the  anaesthesia,  should  the  prop  from  any  cause  have 
been  displaced. 

Care  must  be  taken  that  the  teeth  which  are  extracted  are  not 
left  in  the  mouth,  as  there  is  great  danger  of  their  then  getting 
into  the  lar3mx  and  causing  fatal  asphyxia. 

After  the  completion  of  the  operation  it  is  better  not  to 
attempt  to  arouse  the  patient ;  if  the  prop  be  still  held  between 
the  teeth,  it  may  be  left  there  until  the  patient  has  entirely 
recovered  consciousness. 

Any  difficulty  with  the  respiration  is  generally  at  once  relieved 
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by  one  or  tno  forcible  compressioos  of  the  cheat,  the  reoorety 
£rom  the  efTects  of  the  gas  being  very  r^id.    Faintness  is  best 
treated  by  the  recumbent  position. 
Bther  'rhg  Ether  which  should  be  used  for  inhalation  btbat  which  in 

the  Fhannacopaeia  is  described  as  pure  ether,  that  is,  ether  free 
from  alcohol,  and  water,  and  of  the  sp.  gr.  '720 ;  or  whst  ia 
much  cheaper,  and  apparently  quite  as  good,  the  anhydrous 
ether,  made  from  methylated  spirit  by  Uac&rUne  and  Co.,  of 
Edinburgh. 

It  is  scarcely  necessary  to  mention  its  very  volatile  and 
inflammable  nature,  except  as  a  caution  against  a  lighted  candle 
being  held  near  to  the  patient  during  its  administration.  EUier 
may  be  given  in  a  towel  folded  into  a  conical  shape  to  fit  the 
face,  or  in  a  felt  or  leather  mask  containing  a  sponge ;  but  when 
administered  in  this  way  it  ia  very  disagreeable  to  the  patient, 
takes  a  long  time  to  produce  sleep,  is  accompanied  by  much 
struggling,  is  very  extravagant,  and  from  the  large  amount  which 
escapes,  is  very  unpleasant  to  every  one  who  may  be  in  the  room, 
or,  indeed,  in  the  house. 
CloTtr^  appa-  '|'he  best,  simplest,  and  most  economical  way  of  giving  ether 
uiiOTi^eSer!  is  by  "Clover's  Portable  Regulating  Ether  Inhaler,"  made  by 
Messrs.  Mayer  and  Meltzer  (Fig.  159). 


Fia  l59.~Clover'8  Ether  Inhaier. 

"  The  object  of  this  instrument  ia  to  induce  ansesthesia,  in  part 

by  the  diminution  of  oxygen  respired,  and  to  regulate  the  strengtli 
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of  the  ether  vapoiir,  so  that  it  may  with  certainty  produce  the 
degree  of  quietude  wanted,  and  yet  may  not  cause  coughing 
or  great  difficulty  of  respiration." 

Clover's  etlier  inlialer  consists  of  a  face-piece  with  an  indicator,  J^,^**""*™^" 
which,  by  rotation,  may  be  made  to  point  to  0,    1,   2,  3,   or  F, 
on  the  circumference  of  a  metallic  vessel  containing  fluid  ether, 
and  of  a  bag  into  and  from  which,  the  patient  breathes. 

0 

\^ — v^l 


F 
Place  of  numbers  upon  indicator. 

It  is  so  constructed,  that  when  the  indicator  is  at  0,  the  expired 
and  inspired  air  passes  to  and  from  the  bag,  without  in  any  way 
communicating  with  the  ether  chamber. 

If  the  indicator  stands  at  F,  the  whole  of  the  air  expired  passes 
through  the  ether  vessel  into  the  bag,  and  at  inspiration,  returns 
from  the  bag  through  the  ether  vessel. 

When  the  indicator  is  at  2,  half  of  the  respired  air  passes  to 
and  from  the  bag  direct ;  the  other  half  passes  through  the 
ether  vessel ;  and  so  on  for  the  other  numbers. 

The  air  does  not  pass  through  the  ether,  but  simply  through 
the  vessel  containing  it,  but  this  is  sufficient  to  carry  off  a  large 
amount  of  its  vapour. 

Having  poured  into  the  vessel  an  ounce  and  a  half,  or  two  Method  of 
ounces  of  ether,  (which  is  about  two-thirds  of  the  quantity  which  ^^jj  ^^ 
the  measure  supplied  with  the  instrument  is  capable  of  holding),  inhaler, 
and  having  fixed  the  different  parts  of  the  apparatus  together 
with  the  indicator  at  0,  the  face-piece  should  be  applied  lightly 
to  the  patient's  face ;  it  should  be  raised  slightly  during  each 
inspiration,  and  held  more  firmly  during  expiration,  until  the  bag 
is  moderately  distended,  when  it  is  no  longer  necessary  to  raise  it. 
The  ether  vessel  should  now  be  rotated  so  as  to  bring  the  indica- 
tor nearer  to  either  of  the  figures  1. 

Let  us  suppose  each  of  the  intervals  between  0,  1,  2,  etc.  to 

2  D 
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Need  of  fresli 
air. 


If  there  be 
intolerance. 


Chief  indica- 
tions of  anaes- 
thesia. 


be  divided  into  six  spaces.  It  wA\  be  found  sufficient  to  rotate 
the  vessel  one  space  at  a  time.  The  rotation  may  be  contimied 
during  every  second  or  third  expiration,  unless  the  patient  shows 
any  signs  of  discomfort,  >vhen  it  is  advisable  to  rotate  the  yesMl 
back  a  little. 

It  is  necessary  to  turn  on  the  ether  very  gradually,  or  it  cannot 
be  freely  inhaled.  Should  the  bag  become  empty,  as  often  ocean 
if  the  face-piece  be  not  applied  sufficiently  firmly  during  expira- 
tion, it  shouhl  be  raised  for  one  inspiration,  and  re-applied  in 
time  to  catch  the  expiration. 

It  must  be  borne  in  mind,  when  using  this  instrument,  that  so 
long  as  it  is  applied  to  the  face,  there  being  no  communication 
with  the  external  atmosphere,  the  same  air  is  respired  over  and 
over  again,  so  that  it  is  necessary  to  frequently  remove  it  for  an 
inspiration  of  fresh  air.  As  a  rule,  while  anaesthesia  is  being 
induced,  an  inspiration  of  air  should  be  admitted  every  half 
minute,  and  when  it  has  been  induced,  every  three  or  four 
inspirations  from  the  inhaler  should  be  followed  by  one  from 
the  air. 

Allowance  must  of  course  be  made  for  the  degree  of  tolerance 
of  the  vapour  which  exists  in  different  individuals ;  if  the 
respirations  are  very  shallow,  it  is  well  not  to  increase  the  vapour 
quite  so  frequently  as  when  they  are  full  and  forcible,  which 
indicates  that  no  irritation  is  being  produced. 

Should  the  patient  show  any  signs  of  intolerance  of  the  vapour, 
it  is  generally  sufficient  to  admit  one  inspiration  of  air,  and  for  a 
time  to  give  the  vapour  less  strong.  When  given  in  this  way,  there 
is  not  as  a  rule  any  struggling,  and  if  such  occurs,  it  may  at  once 
be  cut  short  by  admitting  one  inspiration  of  air,  and  then  rotating 
the  ether  vessel  back  two  spaces  instead  of  one. 

In  warm  weather  it  is  rarely  necessary  to  go  much  beyond 
figure  2,  or  in  cold  weather,  beyond  figure  3. 

After  inhaling  for  two  to  three  minutes  the  anaesthesia  is 
complete.  ^JMiere  is  at  first  considerable  congestion  of  the 
face,  sometimes  slight  lividity,  which  soon  passes  off  on  the 
admission  of  a  little  more  air.  Slight  reflex  action  may  be 
produced  by  touching  the  conjunctiva. 

The  chief  indication  of  complete  anaesthesia  is  the  deep  snoring. 
There  is  sometimes  a  slight  spasmodic  twitching  of  the  muscles 
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which  is  apt  to  lead  the  beginner  to  imagine  that  the  patient  is  not 
fully  under.  By  giving  the  vapour  more  strongly  the  twitching  will 
be  found  to  increase,  with,  perhaps,  spasm  of  the  larynx,  lividity, 
and  dilatation  of  the  pupils.  But  if,  on  its  occurrence,  air  b^ 
admitted  more  frequently,  these  spasmodic  movements  soon  pass 
off. 

When  tl)e  patient  has  been  under  the  influence  about  two  ContinuMice 
minutes,  it  will  be  found  that  it  is  not  requisite  to  give  the  ether  ^  *°***  ****• 
vapour  so  strong  to  maintain  the  anaesthesia,  as  it  was  to  induce  it, 
and  that  the  ether  vassel  may  with  advantage  be  rotated  back.  The 
longer  the  anaesthesia  is  maintained,  the  less  ether  is  required, 
and  the  more  frequently  should  the  inhaler  be  removed  to  allow 
inspirations  of  air. 

After  about  ten  or  fifteen  minutes,  it  will  be  found  necessary  to 
add  another  half-measure  of  ether. 

Any  disturbance  of  pulse  or  respiration  may  generally  be  reme- 
died by  diminution  or  discontinuance  of  the  amount  of  vapour, 
and  the  respiration  may  often  be  improved  during  very  profound 
anaesthesia,  by  drawing  the  chin  away  from  the  sternum. 

Combined  administration  oj  nitrous  ooride  and  ether. 

It  is  often  said  of  instruments  intended  to  serve  many  pur-  Clover's  gaa 
poses,  that  they  are  ill  adapted  to  accomplish  any  one  of  these  *"*^  •^^•' 
ends  satisfactorily,  but  this  saying  cannot  be  applied  to  Clover's 
gas  and  ether  inhaler  (Fig.  160),  which  is  most  ingeniously  devised 
for  the  administration  of  these  anaesthetics,  separately  or  combined. 
It  may  be  used  for  the  administration  of  gas  alone,  or  with  any 
desired  amount  of  ether  vapour,  or  for  ether  alone,  or  for  ether 
with  air,  all  of  which  purposes  it  serves  extremely  well. 

The  advantages  of  commencing  with  gas  before  giving  ether  are,  xhe  adran. 
that  it  is  less  disagreeable  to  the  patient,  that  total  anaesthesia  is  tages  of  the 
-produced   in  a  minute,   or  a  minute  and  a  half  without   any 
struggling,  that  in  short  cases  the  recovery  is  more  rapid,  less 
ether  having  been  inhaled,  and  that  it  is  less  likely  to  be  followed 
by  sickness. 

The  advantages  of  this  particular  inhaler  are,  that  the  gas  rp^^  advan. 

being  turned  on  with  the  foot,  leaves  the  administrator  one  hand  tages  of  the 

free  with  which  he  may  watch  the  pulse  and  steady  the  head,  and  *PP*^*^- 

that  after  a  few  inhalations  of  gas,  without  any  removals  of  the 

face-piece,  the  ether  may  gradually  be  turned  on,  so  that  a 
2  D  2 
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mixture  of  gns  and  etiier  is  inlialed before  anesthesia  b  complete. 
Por  although  witU  ordiuary  inhalers  it  is  possible  to  give  gas  until 
aneeathesta  is  produced,  and  tlieu  to  substitute  an  ether  inhaler,  du 
ether  having  been  inhaled  during  the  production  of  anie!!the»ia,  it 


Fig.   160.— Cloctr's  Gaa  and  Ether  Apparalua.* 
is  in  m&Dy  cases  impossible  in  this  nay  to  ^et  sufficient  etlier  into 
the  patient  to  continue  the  aniesthesia  of  the  gas,  before  partial 
recovery  froui  the  eH'ecta  of  tlie  tatter  liave  taken  place,  sufficient 
ether  only  having  been  inhaled  to  produce  struggling. 

The  late  Mr,  Clover  himself  preferred  keeping  the  apparatus 
iua  tin  box,  in  one  corner  of  which  the  gas  bottle  was  6xed  ready 
for  use,  but  tjje  advantage  of  fixing  the  gas  bottle  in  a  tripod  with 
folding  legs  is  that  it  enables  it  to  be  carried  iu  an  ordinary  black 
leather  bag,  which  attracts  less  attention. 
if  The  apparatus  is  made  by  Messrs.  Mayer  aud  Meltier,  aud 
consists  of  a  thin  india-rubber  bag,  at  one  eud  connected,  and 

*  F,  Fucepiece  ;  He.  R<>gulDtur :  (>.  iDdlo-rublicr  Bog ;  E.  Elhcr  Vtmrl : 
H,  Honk  to  attach  the  Utter  to  •  iitntp  paniDg  Tuund  tbe  iidinlDlftntnr'* 
neck  ;  K,  FooVkey  ;  R,  Gu  Bkrifier. 
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communicating  with  the  ether  vessel,  at  the  other,  with  the  face- 
piece.  Inside  the  bag  there  is  a  flexible  tube,  indicated  by  a  dotted 
line  in  the  figure,  also  connected  and  communicating  with  the 
ether  vessel  and  face-piece.  The  communications  of  the  ether 
vessel  with  the  tube  and  bag  may  simultaneously  be  opened  or 
closed,  by  turning  the  one  stop  cock  which  is  situated  at  their 
junction. 

The  communications  of  the  face-piece  witli  the  bag  and  tube 
may  be  opened  and  closed  by  rotating  the  dial-like  regulator, 
Re  6.  As  the  communication  with  the  tube  is  opened,  that  with 
the  bag  is  closed.  By  rotating  the  regulator,  the  letters  6,  £, 
and  A,  may  successively  be  brought  into  view.  When  only  the 
letter  G  is  visible,  the  face-piece  communicates  with  the  bag,  and 
through  an  expiration  valve,  with  the  outer  air,  but  not  witii  the 
tube.  When  only  the  letter  E  is  visible,  (tlie  stop-cock  of 
the  ether  vessel  being  open)  the  face-piece  communicates  with 
the  tube,  through  which  expired  gas  or  air  would  pass  through 
the  ether  vessel  into  the  bag  ;  and  at  inspiration  from  the  bag  it 
will  return  through  the  ether  vessel  and  tube  to  the  face-piece. 
If  this  be  compared  with  the  former  description  of  Glover's  port- 
able ether  inhaler,  it  will  be  seen  that  except  for  the  intervention 
of  a  tube  between  the  face-piece  and  ether  vessel,  tliis  is  precisely 
the  same  action  as  takes  place  in  the  ether  inhaler  when  its 
indicator  is  at  F. 

So  also,  the  action  of  the  regulator,  when  half-way  between 
G  and  E,  is  the  same  as  that  of  the  former  indicator  at  2,  when 
half  the  air  passes  direct  to  the  bag,  the  other  half  having  first 
to  traverse  the  ether  vessel  before  it  can  reach  the  bag. 

It  will  be  seen  that  the  gas  passes  direct  from  the  rarifier 
through  a  small  flexible  tube  to  the  bag,  and  not  to  the  ether 
veasel,  which,  being  of  metal,  is  attached  for  convenience  only. 

When  used  for  gas  alone,  the  regulator  is  to  be  turned  to  G,  the  When  itied  for 
face-piece  held  firmly  on  tiie  face  to  prevent  admission  of  air,  and  ****  *^®"*' 
sufficient  gas  turned  on  with  the  foot  to  moderately  distend  the 
bag.    The  expired  gas  will  pass  out  through  the  expiration  valve 
on  one  side  of  the  regulator. 

When  used  for  giving  ether,  preceded  by  gas,  3  or  4  ozs.  of  For  ether  after 
ether  must  be  put  into  the  vessel,  which  itself  must  be  placed  in  ^^ 
warm  water  until  the  thermometer  stands  at  about  68^  or  70^. 
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After  about  six  inspirations,  administered  as  if  gas  only  were  to  be 
given,  the  stop-cock  of  the  ether  vessel  must  be  turned  on,  and  the 
regulator  gradually  rotated  towards  E.  When  half  way  between 
0  and  E,  the  rotation  of  the  dial,  which  has  partly  opened  the 
tube  and  partly  closed  the  bag,  will  have  entirely  cloeed  the 
expiration  valve,  so  that  the  gas  must  now  be  turned  off  widi 
the  foot. 

The  rotation  of  the  dial  towards  E  is  to  be  continued  after 
each  inspiration  until  stertor  is  produced.  After  two  or  three 
such  inspirations,  it  will  be  found  necessary  to  admit  a  little  air, 
either  by  raising  the  face-piece  or  by  rotating  the  dial  to  E  A. 

From  this  time  it  is  generally  advisable  to  admit  one  inspira- 
tion of  air  after  every  four,  and  in  about  ten  minutes  after  every 
two  or  three,  inspirations.  If  the  ether  be  turned  on  too  early,  or 
too  strong,  it  will  cause  the  reflex  movement  of  swallowing,  or 
coughing,  and  perhaps  struggling.  If  not  turned  on  sufficiently 
early  and  freely,  the  long  continuance  of  the  gas  generally 
occasions  asphyxia,  and  spasmodic  twitohing  of  the  limbs, 
which  necessitates  admission  of  air,  and  this  in  the  early  part  of 
the  administration  is  likely  to  lead  to  partial  recovery  and 
excitement. 

It  follows  then,  that  although  for  the  patient's  comfort  it  is  not 
desirable  for  the  ether  to  be  turned  on  very  soon,  yet,  for  the 
successful  administration  by  this  method,  it  must  be  turned  on  as 
early  as  it  can  be  borne. 
For  ether  only  When  used  for  ether  only,  the  dial  should  be  turned  to  G ;  the 
face-piece  should  be  held  firmly  during  expiration,  and  slightly 
raised  during  inspiration,  until  the  bag  has  become  moderately 
distended,  when  the  face-piece  may  be  held  firmly  upon  the  face, 
the  regulator  gradually  turned  towards  E,  and  the  administration 
proceeded  with,  as  if  gas  and  ether  were  being  given. 

When  used  for  dental  operations,  if  it  be  desired  to  prolong  the 
efiects  of  the  gas  by  the  inhalatitm  of  some  ether,  it  will  be  found 
that  this  may  be  accomplished  by  turning  on  ether  much  later  than 
in  ordinary  cases,  the  ether  being  required  during  the  last 
three  or  four  inspirations  only.  Tha  shorter  time  the  ether  is 
taken,  the  less  giddiness  is  felt  after  recovery,  and  this  is  important 
when  patients  have  shortly  to  leave  the  dentist's  chair,  and  very 
probably  his  house. 
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Bichloride  of  Methylene  CH,  CI,  was  introduced  by  Dr.  B.  S°''h''f**°  "* 
W.  Richardson  in  1867.     It  is  manufactured  by  Bobbius  &  Co., 
of  Oiford  Street. 

By  Sir  Spencer  Wells  it  is  preferred  to  chlorofonn. 

In  1883,  at  a  discussion  in  the  Paris  Acad^mie  de  MMecine,  lunUore. 
concerning  bichloride  of  methylene,  M.  Regnault  said  he  bad 
examined  several  samples,  and  found  that  certain  products  sold 
in  France  under  that  name  were  nothing  but  chloroform  ;  others 
comtng  from  England  were  a  mixture  of  chlorofonn  and  metbylic 
alcohol,  and  he  asserted  positively  that  the  so-called  bichloride  of 
methylene  procured  from  Sir  Spencer  Wells's  provider,  contained 
no  trace  of  bichloride  of  methylene,  though  it  was  sold  under  that 
name.  Itwasinfactamixtureof  one  part  of  metbylic  alcohol  witb 
four  parts  of  chloroform.  ("  British  Medical  Journal,"  July,  1883.) 
It  should  be  mentioned  that  this  substance  is  now  sold  under  the 
name  of  "  methylene,"  the  formula  CH*  Cli  of  the  former  label 
being  omitted. 

Thisamesthetic  may  be  given  with  a  perforated  leather  mask, but  ^^uw  Uat 


FlO   161. — Junker's  Inhaler. 
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the  best  and  most  economical  apparatus^is  Junker's,  Fig  161» 
is  made  by  Messrs.  Krohne  and  Sesemann,Duke  Street,  Manchester 
anhaler/'^  Square.  It  consists  of  a  bottle  capable  of  holding  about  3  Vm 
(the  lower  half  being  graduated  up  to  8  drachms)  dosed  by  aA  air- 
tight fitting  top,  through  which  two  tubes  are  made  to  pass,  along 
one  communicating  with  a  Richardson's  hand-bellows>  and  eptend- 
ing  to  the  bottom  of  the  bottle,  and  a  short  one  commencing  at 
the  top  of  the  bottle  and  connected  by  a  flexible  tube  with  a 
vulcanite  face-piece. 

In  using  the  apparatus,  about  six  drachms  of  the  anesthetic 
should  be  poured  into  the  bottle,  which  is  then  to  be  hooked  on 
to  the  button-hole  of  the  administrator's  coat  (if  more  than  six 
or  seven  drachms  are  put  in,  some  of  the  fluid  is  likely,  on 
forcible  pressure  of  the  bellows,  to  overflow  into  the  fieu^e-pieee). 
The  face-piece  should  be  held  quite  lightly  over  the  patient's  £ue» 
and  very  gentle  pressure  of  the  bellows  should  be  made  at  each 
inspiration.  The  quantity  of  the  ansesthetic  vapour  is  r^ralated 
by  the  frequency  and  amount  of  the  pressure  on  the  bellows. 

The  advantages  of  Junker's  anaesthetic  apparatus,  which  is 

equally  suited  for  the  administration  of  chloroform  or  methylene^ 

are,  that  as  it  occasions  no  waste  of  the  anaesthetic,  a  much  lees 

quantity  is  required  than  in  other  methods,  and  that  the  yapour 

can  be  supplied  with  great  regularity. 

lestheeia         In  Operations  about  the  mouth  and  nose,  a  plan  (which  has 

mnhe* '"*  ^^^  ®^™®  years  been  employed  at  St.  Bartholomew's  Hospital,) 

ath,  etc      will  be  found  very  useful,  of  detaching  the  face-piece  as  soon  as 

the  patient  is   sufficiently  under  the  influence   of   whatever 

anaesthetic  may  be  employed,  for  the  operation  to  be  commenced, 

and  substituting  a  flexible  metallic  tube  or  gum  elastic  catheter, 

the  former  of  which,  may  be  inserted  into  the  mouth,  the  latter 

into  the  nostril.   In  this  way  perfect  anaesthesia  may  be  maintained, 

even  throughout  the  longest  operation,  such  as  that  for  cleft 

palate,  without  causing  obstruction  to  the  operator.* 

fiidene  Ethidene  Dichloride,  Cs  H4  Cls,  first  used  by  Snow,  was  strongly 

recommended  by  the  Scientific  Grants  Committee  of  the  British 

Medical  Association  (British  Medical  Journal,  December  18, 1880) 

as  being  intermediate  in  action  between  ether  and  chloroform,  and 

•  See  '*  Lancet,"  D«oember  14th,  1S78  ;  '^Britiah  Medical  JounyO,"  Mi^ 
19th,  1883. 
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was  used  in  a  great  many  cases  by  Mr.  Clover.  But,  id  addition  to 
its  expense,  it  appears  to  be  rather  unstable,  and  in  some  cases  has 
caused  great  depression  of  the  heart's  action.  Although  it  cannot 
therefore  be  recommended  for  general  ansBsthesia,  it  is  of  very 
great  value  for  prolonging  the  effects  of  nitrous  oxide  gas  in  dental 
operations,  for  in  these  cases  the  small  amount  which  is  required 
(and  this  during  the  last  three  or  four  inspirations  only)  to  very 
materially  prolong  the  effects  of  the  gas,  is  not  sufficient  to  affect 
the  circulation. 

AncBSthetic  Mixtures, 

In  order  to  do  away  with  the  depressing  effect  of  chloroform,  The  A.  C.E. 
and  the  disagreeable  odour  of  ether,  many  combinations  of  these  ""^'"^  ^^ 
anaesthetics  have  been  employed,  the  favourite  being  that  which 
is  commonly  known  as  the  A.  C.  E.  or  the  12  3  mixture,  which 
consists  of — Alcohol,  1  part;  Chloroform,  2  parts;  Ether,  3  parts. 
But  it  must  be  borne  in  mind  that  this  is  merely  a  mechanical 
mixture.  No  new  chemical  compound  has  been  formed,  and 
it  is  a  mixture  of  liquids  of  three  different  specific  gravities,  three 
different  boiling  points,  and,  although  they  are  slightly  soluble  in 
one  another,  of  different  rates  of  volatility.  It  follows  that  in  the 
employment  of  such  a  mixture  care  must  be  taken  that  it  is 
quite  fresh,  and  that  no  form  of  inhaler  be  used  which  will  allow 
of  the  accumulation  of  the  less  volatile  fluids  after  the  evaporation 
of  the  lighter  vapours. 

[Looal  anathetia  may  be  produced  by  means  of  the  ether  spray  (tee  the 
Formulary),  which,  by  its  rapid  evaporation^  freezes  and  numbs  the  tissueSi 

By  this  spray  the  parts  are  rendered  safficiently  insensitive  for  abecesses  to 
be  opened,  smaU  amputations  to  be  performed,  etc. ;  but  the  freezing  and  the 
thawing  are  themselves  painful,  and  the  frozen  tissues  are  hard  and  awkward 
to  operate  upon. 

For  these  reasons  the  production  of  local  anethesia  by  the  ether  spray  is 
losing  rather  than  gaining  ground  at  the  present  time.  But  when  this  method 
is  adopted,  the  procedure  simply  consists  in  subjecting  the  place  of  operation 
to  a  spray  of  ether  (a  cheap  Idnd  of  which  is  manufactured  for  the  purpose), 
by  means  of  a  hand-bellows  spray  producer  of  the  ordinary  pattern,  untiL  the 
part  is  hard  and  white. 

A  very  marked  lowering  of  sensibility  may  also  be  produced  by  rubbing  a 
crystal  of  carbolic  acid,  or  painting  the  pure  acid,  liquified  by  1  part  in  20  of 
water,  thoroughly  into  the  area  of  the  skin  which  is  to  be  incised  or  punctured. 

In  this  way  abscesses  may  be  painlessly  opened,  unless  they  are  deeply 
seated,  thorns  extracted,  aspiration  performed,  etc.,  without  the  iuconvenienoe 
to  the  surgeon  of  an  operation  through  frozen  tissues,  nor  the  pain  to  the 
patient  of  the  freezing  and  thawing.] 
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SECTION  vm. 


OF  THE  EXTRACTION  OF  TEETH  AND 
THE  MANAGEMENT  OF  AURAL  CASES. 


CHAPTER  XXXII. 


Of  the  Exteaction  of  Teeth. 

[For  this  chapter,  as  also  for  the  description  of  the  setting  of 
difficult  iractures  of  the  jaws  (pp.  157-160),  we  are  indebted 
to  Mr.  H.  H.  Hatwabd,  our  dental  colleague  at  St.  Maiy's 
Hospital] 

^er^  con.  j|.  falls  within  the  scope  of  this  manual  to  afford,  in  a  compendious 
form,  such  simple  instruction  concerning  the  extraction  of  teeth 
as  may  be  useful  to  those  who  may  often,  by  their  isolation  in 
country  places  and  in  the  army  and  navy,  have  to  rely  solely  on 
the  knowledge  and  skill  they  have  or  should  have  attained  under 
the  surgeon-dentist  during  their  student  career.  Although 
extraction  is  the  operation  which  surgeons  are  called  upon  to 
perform  most  frequently,  yet  there  are  few  which  are  so  badly 
executed  and  give  rise  to  such  anxiety.  And  all  this  would  be 
avoided  by  a  little  careful  attention  in  the  third  or  fourth  year  of 
the  curriculum.  It  is  much  to  be  desired  that  every  candidate 
for  the  M.R.G.S.  should  be  required  to  extract  a  few  decayed 
teeth  in  the  presence  of  an  examiner  attached  to  the  Dental 
Board  of  the  College  of  Surgeons. 

It  is  assumed  that  the  anatomy  of  the  teeth,  their  correlation, 
and  that  of  the  jaws  to  the  alveolar  processes,  etc.,  are  fully  known 
to  the  reader. 

The  extraction  of  sound  teeth,  may  become  necessary  in  the 
deciduous,  or  temporary  set,  to  make  room  for  permanent  teeth, 
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or  from  malpositioD  or  gerious  injuries  to  the  jaff  bones  or  parts 
of  the  face,  irom  diseases  of  the  j&n,  and  to  facilitate  the  removal 
of  tumours.  The  extraction  of  decayed  teeth  of  the  second  or 
permauent  set  may  be  necessitated  from  several  of  the  above 
causes,  and  in  addition,  &om  toothache,  and  the  provocation  of 
disease  in  the  tongue,  cheeks  and  gums,  through  merely  mechanical 
roughness,  or  ichorous  discharges  from  sloughing  pulps. 

It  is  of  the  utmost  importance  that  every  student  of  this 
subject  of  the  removal  of  teeth,  should  abolish  from  his  mind  the 
idea  that  either  violent  force,  or  io discriminate  wrenching  are 
aids  to  a  successful  result.  Such  proceedings  fortunately  defeat 
themselves,  but  unfortunately  the  amount  of  torture  inflicted  on 
the  victim  at  the  time  ;  and  (in  the  young  especially)  the  ii^urj' 
to  the  developing  jaw  and  partially  calcified  teeth  of  the  per- 
manent set  embedded  in  the  jaw,  will  very  probably  lead  to 
lasting  deformity. 

No  mere  verbal  descnption  of  extraction,  can  make  even  the  most  Pcmoplw  <^ 
attentive  student  moderately  proficient,  without   the  frequent " 
observation  of  the  skilfiil  operator,  and  the  performance  of  the 
operation  himself.     Tbe  diagram  represents  an  ideal  jaw  sawn 


Fia.  162. — Diagrammatic  Section  tlu-oagh  Upptr  Jaw. 
through  at  the  level,  which  would  correspond  to  that  of  tfaoee 
teeth  which  have  more  than  one  root  or  fang.  On  the  right  side 
of  the  drawing,  a  complete  half  set  of  tbe  upper  jaw  is  repre- 
sented ;  it  is  uDueccessary  to  diagrammatize  the  lower  jaw,  as 
the  broad  principle  about  to  be  explained  applies  equally  to  both. 
Now,  if  the  reader  will  consider  the  left  «de  of  tbe  drawing. 
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and  liken  each  of  the  sections,  numbered  1  to  8  indusiTe,  to  the 
stones  in  ao  arch,  if  he  were  called  upon  to  remove  each  sepanteljr, 
it  is  clear  that  they  could  not  be  pushed  or  drawn  away,  u 
the  stones  on  either  side  would  prevent  this  movement,  it  ia 
equally  evident  that  aa  each  stone  is  narrower  on  its  innsr  aids 
than  on  the  periphyry  none  of  them  could  be  drawn  inwwda 
without  crushing  one  of  those  which  are  contiguous ;  hence  the 
stones  can  only  be  moved  wholly  towards  the  outside  on  a  radins 
tiom  the  imaginary  centre  o  in  the  direction  of  each  of  the  eij^t 
arrows  =  a  to  a. 

Now  let  the  reader  look  at  the  right  half  of  the  disgrain,  it 
will  there  be  evident  tliat  the  section  of  the  fangs  belonging  to 
each  tooth  represents  a  wedge,  the  peripheral  or  outer  side  of 
which  is  wider  than  the  inner;  hence  the  teeth  indicated  by  these 
fangs  cannot  be  drawn  inwards,  but  must  be  drawn  outward& 

In  addition  to  this  mechanical  comparison,  which  is  constructed 
to  explain  the  actual  correlation  of  the  teeth  to  each  other  and 
the  alveolar  process  it  must  be  added  that,  as  shown  in  Fi^  168, 


Fig.  163. — Section  through  Upper  Btscupid  and  Aheoius. 
A  A,  Iddn  mi  Outer  AItsoIub;  d,  Gmn;  D,  Dentine;  B,Etuuii«l;  or, Pa^ 
Cavity. 

in  life,  the  layer  of  alveolus  on  the  outer  side  of  all  tin  un^ed 
fanged  teeth  and  buccal  fangs  of  upper  bicuspids  and  molars,  and 
of  lower  molars,  except  the  third,  or  so  called  wisdom  teeth,  is 
thin  and  elastic,  often  incomplete,  but  on  the  inner  side  the 
alveolar  process  is  thick  and  tough,  and  not  only  is  never  deficient 
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in  health,  but  is  often  most  persistent  in  many  forms  of  disease 
and  in  the  aged. 

We  have  now  to  consider — 

1.  How  to  apply  the  above  mechanical  conditions  to  the  ex- 
traction of  teeth. 

2.  What  instruments  should  be  used. 

3.  How  they  should  be  applied. 

First,  assuming  the  tooth  to  have  been  appropriately  seized  in  the  Method  of 
most  suitable  way  possible,  and  by  the  best  adapted  instrument,  ®*'"®  ^^' 
it  must  be  pressed  towards  the  outside  of  the  jaw,  in  the  line 
radiating  from  the  imaginary  centre  c  in  the  direction  of  that 
arrow  which  is  nearest  to  the  tooth,  which  is  to  be  removed. 

The  effect  of  this  is  to  bend  outwards  and  occasionally  to  split 
up  the  outer  side  of  the  socket,  at  the  same  time  this  movement 
ruptures  the  fibrous  network  of  the  peridental  membrane  on  the 
inner,  or  tongue  side,  of  each  fang.  The  next  movement  is  to  press 
inwards  the  tooth  to  its  original  position,  this  breaks  partly  or 
entirely  the  tooth's  periosteum — ^peridental  membrane — on  its 
outer  side.  Thus  by  a  repetition  of  these  movements,  always 
pressing  the  tooth  more  forcibly  outwards,  it  is  fully  released 
from  the  periosteum,  and  the  socket  is  sufficiently  either  bent  or 
split  so  as  to  leave  it  free. 

It  must  be  sufficiently  obvious  that  to  pull  an  upper  tooth 
down  or  a  lower  one  up,  even  when  nearly  released  from  its 
periosteal  connections,  is  liable  to  many  casualties,  such  as  pulling 
the  crown  from  the  roots,  or  from  some  of  them ;  and  there  is 
also  the  risk  of  the  tooth  suddenly  leaving  its  socket,  and  the 
instrument  striking  violently  the  teeth  of  the  opposite  jaw,  which 
accident,  so  called,  leads  to  the  vertical  fracture  of  one  or  more  of 
them,  if  not  a  partial  or  complete  destruction  of  the  crown. 

The  exceptions  to  the  broad  rule  laid  down  of  moving  from  CompUoatio 
the  imaginary  centre  of  the  buccal  cavity  outwards  and  returning  ^^  ^^''^^^^o^ 
to  it,  are  few,  and  must  be  made  in  accordance  with  the  results  of 
abnormal  anatomical  arrangement  of  fangs,  such  as  excessive 
spreading  or  radiation  of  the  roots  of  a  molar  or  bicuspid,  or  the 
coalescence  of  two  or  more  of  them,  so  as  to  form  a  ring  graspbg 
a  portion  of  tough  alveolar  process. 

Exostosis  of  the  fang,  again,  or  hypertrophy  of  the  cementum, 
as  it  is  more  properly  called,  often  converts  the  end  of  a  fiEUig  into 
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a  bony  lump,  larger  than  any  other  part  of  it ;  in  these  co&ditioni 
the  operator  will  have  a  fortunate  escape  if  lie  BucceedB  in  wholly 
removing  the  tooth,  by  breaking  away  a  portion  of  the  alveola^ 
aurrounding,  or  included  in  the  fangs. 

A  fourth  exception  to  the  usual  rule,  is  in  the  removal  of  the 
lower  wisdom  teeth,  fromjaws  where  all  the  other  molars  peniat. 
As  this  tooth  is  undersuchcircumstanRes seldom  entirely  empted, 
and  is  embedded  in  dense  bone  close  to  the  base  of  the  coronoid 
process. 

'  The  instruments  nsed  in  removing  teeth,  are  of  two  kinds, 
viz.,  forceps  and  elevators. 

(!•)  Forceps  are  of  almost  endless  variety,  but  the  more 
experienced  an  operator  becomes,  the  more  he  will  find,  and 
should  teach  the  use  of,  very  few,  thus  the  best  pattern  for  the 
upper  incisors,  canines,  and  bicuspids,  is  a  pair  with  jaws  straight 
from  the  hinge  (which  should  be  circular  and  not  screwed  np 
tightly),  but  sufficiently  hollowed  out  and  curved  on  the  side 
nearest  the  tooth  to  be  extracted,  so  that  even  if  the  fang  be 
quite  small,  as  an  upper  lateral  often  is,  still  the  blades  do  not 
touch  the  crown  of  the  tooth,  while  the  bill  clenches  the  fang 
at  the  edge  of  the  alveolar  process  (Fig.  164).     It  is  a  great 


Fig.  164. — Forceps  for  Upper  Incisors,  Canines,  and  Biaupitis. 
advantage  for  the  handles  of  such  forceps  to  be  curved,  aa  this 
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will  enable  the  operator  to  take  out  the  ten  anterior  upper  teeth 
without  pinching  tlie  lower  lip  between  (he  handle  and  the  lower 
teeth,  'lliis  form  also  has  the  great  advantage  of  not  requiring 
the  mouth  to  be  opened  very  widely — a  boon  to  the  patient  who 
may  have  aore  lips,  or  the  musclea  matted  together  by  exudation 
or  cedemft — such  forceps  are  known  as  "bayonet  shaped,"  and 
further  on  it  will  be  explained  in  what  manner  this  form  may  be 
used  in  the  extraction  of  stumps  even  beyond  the  upper  bicuspids. 
Upper  molar  forceps  (Figs.  165,  166),  are  necessarily  curved 


Fio.  165.  Fig.  166. 

Fios.  165,  166.— A/oiar  Forceps  (in  165  the  right  hand  blade  is 

the  inner  one,  the  left  hand,  tlte  outer.) 
both  in  handles  and  the  bills  or  blades,  but  the  smallest  amount 
of  bend  is  to  be  advised,  as  the  more  an  instrument  is  a  direct 
extension  of  the  hand  the  better. 

A  normal  upper  molar  has  two  &ngs  on  the  outer  or  buccal 
side,  and  one  on  the  inner  or  palatal  Bide.  The  force)i8  require  only 
one  concavity,  to  grasp  the  inner  or  palate  fang  (Fig.  165),  and 
two,  with  an  intervening  ridge  or  spine,  to  grasp  the  two  buccal 
fangs  and  to  aid  in  the  insinuation  of  the  forceps  between  the  gum 
and  neck  and  fang  as  far  as  the  alveolar  edge  (Fig.  165}, 

The  extraction  of  the  third  upper  molar,  or  wisdom  tooth, 
if  all  the  other  molars  persist,  requires  forceps  more  curved  in 
the  blade  and  in  the  handle.  The  fangs  are  often  agglutinated 
into  a  conical  form,  and  the  tooth  being  frequently  small  and 
deformed,  a  strong  pair  of  atump  forceps  curved  in  both  handles 
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and  blades  is  the  moat  useful  It  is  usually  advisable  to  aroid  ibe 
use  of  the  elevator  in  removing  these  teeth,  as  the  taberositr  of 
the  superior  m&silla  is  often  so  very  porous  and  riddled  with 
tubes  for  uervea  arteries  and  veins,  as  to  break  away  very  readily, 
and  to  bleed  excessively,  when  fractured. 

The  difficulties  that  present  themselves  in  the  extraction  of 
what  is  left  of  upper  teetb,  are  chiefiy  that  one  or  other  or  mil 
ndes  of  the  tooth  are  decayed  away,  and  are  too  soft,  so  that  tbers 
is  no  secure  hold  to  be  obtained  of  a  large  stump.  Ib  caaea 
where  one  side  is  visible,  is  fairly  hard,  or  can  be  reached  by 
pushing  that  blade  of  the  forcep  into  the  socket,  so  as  to  nae  this 
strongest  side  of  the  fang  as  a  director,  and  keeping  the  index 
fioger  of  the  ri^ht  band  between  the  handles,  so  as  to  feel  the 
way  with  the  opposite  blade  into  the  socket  of  the  more  buried 
bng ;  such  action  if  steadily  pursued  will  often  extract  even  the 
three  fangs  of  an  upper  molar  ;  should  this  fail,  by  the  crushing 
together  of  tbe  fangs,  then  a  strong  pair  of  bayonet-shaped 
forceps,  as  described  before  for  incisors,  etc.,  should  be  used,  by 
inserting  tbe  inner  blade,  at  a  point  where  the  fangs  radiate,  and 
the  outer  one  upon  the  strongest  outer  or  buccal  faug;  the  removal 
of  one  fang  will  leave  ample  space  for  reaching  the  rest,  pressing 
them  towards  the  space  vacated  by  the  one  removed. 
'.  Extraciioii  ofteetkfrom  the  lower  jaw  is  most  easily  effected  by 
using  forceps  with  blades  at  right  angles  to  their  handles.  Fig.  167 


Fig.  \%1  .~Forcepi  for  Lower  Anterior  Teeth. 
shows  a  lower  bicuspid,  grasped  as  it  should  be  by  an  instmtnent 
which  is  equally  adapted  to  the  ten  anterior  lower  teeth.     This 
pur  of  forceps  should  not  be  very  wide,  as  the  lower  incisors  are 
frequently  very  narrow.     The  same  principles  are  applicable  here. 
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as  to  the  upper  teeth,  and  for  similar  reasons  ;  in  a  subsequent 
paragraph  the  position  of  the  operator  and  the  firm  fixture  of 
the  jaws  and  head  will  be  mentioned. 

The  removal  of  the  lower  molars,  especially  of  the  anterior,  is 
the  most  frequent  of  all,  and  occurs  earliest  in  life  ;  the  modus 
operandi  is  similar  to  that  for  uppers,  except  that  the  fangs 
usually  are  double  and  occasionally  united,  partly  or  entirely ; 
in  the  former  case  they  are  more  closely  approximated  at  their 
apices,  enclosing  a  tough  portion  of  alveolus  which  requires  much 
steady  pressure  outwards,  and  a  firm  hold  of  the  tooth,  to  bend 
or  break,  failing  either  of  which,  the  same  kind  of  forceps  as  for 
bicuspids  must  be  used,  and  each  fang  taken  by  itself. 

Third  lower  molars  require  much  care  now  and  again  in  their 
removal.  Their  position  at  the  root  of  the  coronoid  process  and 
the  density  of  the  bone,  and  their  distinct  lean  inwards,  often 
renders  it  imperative  to  press  the  tooth  towards  the  tongue  as 
firmly  as  it  will  bear  before  the  peridental  membrane  gives  way, 
and  ultimately  to  turn  it  entirely  over  on  its  own  axis ;  occa- 
sionally the  point  or  points  of  the  fangs  are  so  twisted,  that 
turning  the  tooth  backwards  will  alone  release  it. 

Elevators  (Fig.  168,  Nos.  1,  2,  3, 4,  5,)  are  of  various  patterns  ;  Elevaton. 


Fig.  168,  No.  L— Straight  Elevator,  front  view. 

the  Author  prefers  the  straight  kind,  as  the  most  direct  extension 
of  the  hand  ;  and  if  so  guarded  by  the  fingers  that  hold  it,  there 


Fig.  168,  No.  2. — Straight  Elevator,  side  view. 

is  no  danger  of  the  point  slipping,  and  the  operator  always  knows 

where  that  point  is. 

Whatever  kind  of  elevator  is  adopted,  it  should  be  inserted  Use  of 

into  the   socket   of   the   fang  to  be   removed,    and   pressed  ^  ^^^  "' 

diagonally    downwards   and    inwards,  using    that   septum  of 

alveolus  between  the  fang  and  the  nearest  and  firmest  tooth,  and 

the  operator's  own  thumb  as  joint  fulcra,  ultimately  turning  the 

instrument  on  its  own  transverse  axis.    K  possible,  the  use  of  this 
2  E 
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or  other  extractors,  such  as  fang  dividers,  should  be  avoided, 
especially  on  deciduous  teeth,  as  injuries  to  capsule,  socket,  etc.. 


Position  of 
patient  and 
sorgeon. 


Fig.  168,  Nos.  (3,  4,  5).     3,  Curved  Elevator,  front  view;  4, 
Pointed  Elevator,  front  view;  5,  Pointed  Elevator^  side  view. 

may  occur.     Screws,  keys,  etc.,  need  not  be  described  in  this 
manual,  nor  need  they  ever  be  used  by  the  general  surgeon. 

As  a  general  maxim,  the  patients'  own  statement  as  to  the 
particular  aching  tooth  should  never  be  accepted  without  verifi- 
cation ;  an  aching  tooth  is  usually  looser  than  any  other,  or  ifi 
more  sensitive  to  a  sharp  tap  into,  or  across,  its  socket,  or  by 
probing,  either  an  exposed  pulp,  or  a  purulent  dischai^  can  be 
detected. 

The  position  of  the  patient  should  be  facing  a  good  light  a  little 
higher  than  the  head,  which,  with  the  neck,  ought  to  be  securely 
placed,  leaning  a  little  backwards,  in  a  firm,  heavy  chair,  without 
wheels,  or  resting  against  a  table ;  the  operator  should  stand  on 
the  right  side,  out  of  his  own  light,  in  full  view  of  his  work,  ¥rith 
a  firm  grip  of  the  patient's  jaw,  especially  of  the  lower,  so  as  to 
keep  the  head  pressed  against  the  chair-back.  In  extracting  the 
lower  teeth  on  the  right  side  with  right-angled  forceps,  it  will  be 
necessary  to  stand  behind  the  head  on  that  side,  encircling  it 
with  the  left  forearm  and  hand,  which  latter  must  securely  hold 
that  side  of  the  jaw  back,  and  keep  the  lips  and  cheek  from 
obstructing  a  full  view  from  beginning  to  end  of  the  operatioiu 
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Casualties. 
The  casualties  that  may  occur  in  extracting  teeth,  which  the  CasoaltiM 
general  surgeon  may  have  to  deal  with,  are  :  (1)  heemorrhage,  tion°or*»ftw 
(2)  dislocation  of  lower  jaw,  (3)  fracture  of  teeth,  (4)  extrac- 
tion of  a   tooth  next  to  that  removed,  (5)  extraction  of  the 
non-aching  tooth,  (6)  tearing  of  the  gum. 

(1)  Hcemorrhage  to  a  serious  extent  may  occur  without  any  Haemorrhage, 
fault  on  the  part  of  the  operator,  and  may  be  entirely  due  to  that 
diathesis.  From  any  cause  it  is  sometimes  very  difficult  to  arrest. 

The  use  of  stimulants  is  to  be  avoided.  Gold  water  or  ice  may 
be  first  used.  Clear  the  clot  of  blood  from  socket,  wash  it  out 
with  iced  water,  failing  that,  plug  the  socket  tightly  with  lint 
soaked  in  tannin.  Next  try  perchloride  of  iron  on  the  plug, 
which  must  in  all  cases  be  tightly  jammed  into  the  cavity,  and 
allowed  to  project  above  the  level  of  contiguous  teeth,  or  so  as 
to  be  forced  into  it  by  the  teeth  or  gums  of  opposite  jaw. 
Replacing  the  tooth,  or  even  the  forcible  insertion  of  a  soft  deal 
wood  plug  hammered  into  its  place  may  have  to  be  resorted  to.* 

(2)  Dislocation  of  the  lower  jaw  takes  place  usually  on  one  side  Dialooation  of 
only,  and  more  often  during  anaesthesia,  especially  from  chloro-  ^*^' 

form.  It  is  wiser  to  reduce  it  at  once.  Wrap  the  thumbs  into 
pads  either  with  lint  or  napkins,  place  them  firmly  on  the  molars 
or  corresponding  place  in  jaw,  hold  the  horizontal  ramus  securely 
with  the  fingers,  push  the  jaw  downwards  and  backwards  till  the 
condyle  slips  under  the  eminentia  articularis,  when  it  will  jerk 
into  the  glenoid  cavity.  It  will  be  well  to  bandage  the  lower  jaw, 
either  with  a  "four  tail"!  or  wide  elastic  bandage,  for  a  few 
days. 

(3)  Fracture  of  teeth.    If  the  remnants  can  be  easily  reached  Fraotare  of 
by  fine,  sharp-pointed  forceps,  it  is  better  to  remove  them  at*^^ 
once  ;   but  if  much  crushing  of  the  alveolus  is  necessary,  it  is 

wiser  to  leave  the  broken  fang  till  it  rises  to  a  convenient  level, 
when  it  is  often  more  or  less  loose. 

(4)  Extraction  of  the  next  tooth,oT  (5)  extraction  oj  anon-aching  Extraction  of 
one.     Wash  them  in  water  of  temperature  of  the  blood  ;  see  that  wrong  tooth. 


2  e  2 


*  See  also  p.  52. 

•»■  See  Figure  No.  61. 
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no  coagulum  remains ;  replace  them  in  their  sockets,  and  i 
jaw  with  a  four-tailed  bandage. 
Jn^°*  ""^  (^)  ^^ring  qf  the  gum.    If  only  slight  it  should  be  i 

into  its  place,  when  the  elastic  fibre  in  it,  and  the  coagolui 
soon  keep  it  in  position,  when  it  will  soon  reunite.  If  ext 
a  few  stiches  will  place  it  in  a  position  for  rapid  rei 
occasionally  a  pad  may  be  necessary,  or  a  small  vessel  ma] 
to  be  tied. 


OF  AURAL  CASES.  421 


CHAPTER  XXXIII. 


On  Some  Points  in  the  Practical  Management  of 

Aural  Gases. 

[We  are  indebted  to  our  colleague,  Mr.  G.  P.  Field,  Aural 
Surgeon  to  St  Mary's  Hospital,  for  almost  the  whole  of  this 
chapter.] 

Impaction  of  wax  is  a  very  common  cause  of  deafness.    To  p«»f"«M  by 

1.1  1  .  1  ,         X      X  impaction  of 

remove  this  obstruction  nothing  more  than  water  at  a  tempera-  wax. 
ture  of  100  Fahr.  and  a  syringe,  is  necessary.  Sometimes,  where 
the  wax  is  very  hard,  it  may  be  necessary  twice  or  thrice  to  pour 
into  the  ear  a  warm  solution  of  bicarbonate  of  soda  (10  grs.  to 
the  Ji)  at  bedtime,  before  it  is  possible  to  remove  the  whole  mass 
by  the  syringe.  The  patient  should  always  stop  up  his  ear  with 
cotton  wool  after  the  removal  of  the  wax.  The  syringe  should 
be  used  gently  and  slowly,  as  the  employment  of  much  force  will 
cause  giddiness,  and  may  rupture  the  membrana  tympani.  We 
should  be  careful  not  to  give  too  favourable  a  prognosis  in  such 
cases,  for,  masses  of  wax  constantly  increasing  may  lead  to  per- 
foration of  the  membrane,  to  gradual  dilatation  of  osseous  meatus, 
or  to  the  formation  of  ulcers,  or  to  worse  evils.  Moreover,  im- 
pacted wax  may  cause  thickening  of  the  surface  of  the  membrane, 
or  even  an  abnormally  deep  position  of  it,  with  narrowing  of  the 
tjonpanum  and  over-pressure  upon  the  contents  of  the  labyrinth. 
Earpicks  should  be  especially  avoided,  for  severe  injuries  are  often 
caused  by  these  instruments,  in  the  form  of  metal  probes,  hairpins, 
bodkins,  knitting  needles,  etc.,  used  for  the  relief  of  itching  in  the 
ears,  or  for  the  removal  of  foreign  bodies. 

It  is  not  uncommon  to  meet  with  patients  who  suffer  from 
deafness  due  to  a  collection  of  epithelial  lamine,*  or  what  has 


*  First  described  by  Wrenden,  of  St  Fetenbnrgh,  in  the  Archivti  of  Opthai" 
mology  and  Otology ,  1874. 
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Wax  in  the 
ears  of 
children. 

Absence  of 
cerumen  in 
adults. 

Removal  of 
foreign  sub- 
stances from 
the  meatus. 


Pain,  how 
allayed. 


Danger  of 
instruments. 


been  called  ''  keratosis  obtarans/'  in  contradistinction  to  "  ceni- 
minosis  obturans  "  the  impacted  plug  of  ear-wax.  The  lamins 
are  derived  from  the  horny  elements  of  the  external  aaditory 
canal  by  gradual  accretion,  causing  great  deafness  and  oflferiDg 
great  resistance  to  removal."*  In  this  affection  we  have  always 
found  the  use  of  warm  solutions  of  bicarbonate  of  soda,  which  we 
have  before  recommended  for  obstinate  cases  of  hardened  ceru- 
men, the  best  treatment. 

The  wax  in  the  ears  of  children  is  sometimes  fluid  and  highly 
offensive,  and,  if  not  speedily  attended  to,  is  likely  to  lead  to 
catarrhal  inflammation,  or  more  serious  mischiel 

In  adults,  cerumen  is  sometimes  entirely  absent,  but  the 
deficiency  appears  in  no  way  to  affect  the  hearing  power.t 

Of  the  removal  of  foreign  substances  from  the  meatus.  Gener- 
ally speaking,  the  instruments  introduced  for  this  purpose  do 
great  mischief.  Instrumental  interference  is  hardly  ever  necessary, 
and  is  often  dangerous.  Careful  and  persevering  use  of  the 
sjrringe  and  warm  water  will  almost  always  be  successful,  especially 
if  the  auricle  be  pulled  upwards  and  backwards.  Where  there  is 
much  swelling  and  inflammation  of  the  soft  parts  (and  this  is 
often  very  severe  from  the  irritation  and  pressure  of  the  foreign 
body),  it  must,  together  with  the  acute  pain,  be  relieved  by  freely 
applying  leeches  in  front  of  the  tragus ;  for  the  meatus  and 
membrana  tympani  are  extremely  sensitive  when  pressed  upon  by 
hard  substances. 

After  the  inflammation  has  been  allayed  by  this  means,  and 
also  by  the  use  of  fomentations,  the  syringe  will  easily  remove 
the  foreign  body ;  but  we  should  by  no  means  attempt  the 
removal  so  long  as  the  slightest  tumefaction  is  present.  Above 
all,  it  is  necessary  in  each  case  to  make  a  careful  inspection  of  the 
meatus  with  the  speculum  to  see  whether  there  be  actually  any- 
thing to  remove.  Often  and  often  have  most  lamentable  results 
followed  attempts  to  extract  with  instruments  substances  which 
have  either  never  been  in  the  ear  at  all,  or  which  have  fallen  out 


•  See  ''A  Treatise  on  the  Ear,"  by  C.  Burnett,  M.D.,  pp.  298,  294  ;  also 
Dr.  Duncanson,  Edinburgh  Medical  Journal,  Nov.  1879,  p.  477. 

f  Although  the  absence  of  wax  does  not  in  itself  seem  to  hare  any  iU 
effect  on  audition,  a  condition  of  unusual  dryness  in  the  external  meatus  is 
often  associated  with  diseases  of  the  internal  ear. 
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of  it  unnoticed.  Inflammation  of  the  brain,  and  deatb,  have  not 
infrequently  been  caused  in  this  way  ;  or,  if  life  has  been  spared, 
total  deafness  has  followed. 

Vomiting  and  coughing  are  sometimes  met  with  from  irritation 
of  the  auricular  branch  of  the  pneumogastric  (Toynbee).  These 
symptoms  of  course  instantly  vanish  when  the  pressure  is  removed. 
It  is  often  advisable  to  turn  the  patient  on  his  side  and  sjrringe 
from  below,  or  as  Hinton  first  pointed  out,  to  '*  Place  him  on  his 
back,  if  the  foreign  body,  as  frequently  happens,  be  jammed  into 
the  angle  formed  by  the  anterior  wall  of  the  meatus  and  the 
membrana  tympani." 

The  agglutinative  method  of  removal  is  strongly  recommended  The  •ggluti- 
by  some  authors ;  it  consists  of  fixing  the  impacted  body  by 
means  of  glue  or  coaguline  to  a  piece  of  linen  attached  to  a  holder, 
and  withdrawing  the  same  when  the  glue  has  firmly  set  on  the 
foreign  body.  Adhesive  plaster  attached  to  a  piece  of  string  may 
be  used  in  the  same  way.  Lowenberg  recommends  that  a  camel's 
hair  brush  dipped  in  glue  be  applied  to  the  foreign  body  and 
allowed  to  remain  in  the  ear  until  firmly  adherent  to  it,  when 
the  brush  with  the  foreign  body  attached  can  be  withdrawn. 

The  foreign  substances  we  have  most  frequently  met  with  in 
the  meatus  are  beads,  small  stones,  peas,  cherry  stones,  pieces  of 
tobacco  pipe  and  slate  pencil,  shells,  paper,  cotton  wool,  sealing 
wax,  and  grass. 

Beans,  peas,  and  the  like  are  very  troublesome  to  remove,  as 
they  often  swell  from  moisture  and  cause  intense  pain.  But  with 
most  substances,  rather  than  use  any  force  in  attempting  to 
remove  them,  by  far  the  better  plan  is  to  let  them  remain  in  the 
ear. 

The  foregoing  remarks  may  appear  unnecessary,  but  we  can 
affirm  that  in  nearly  every  case  in  which  a  patient  has  been 
brought  to  us  with  a  foreign  body  in  the  ear  mischief  has  been 
caused  by  the  constant  endeavours  of  some  anxious  friend  to  get 
rid  of  the  enemy  by  the  use  of  a  hair-pin,  probe,  or  other 
instrument. 

Bow  to  syringe  the  ear.    Place  the  patient  under  chloroform,  How  to 
with  the  aflfected  ear  downwards,  and  syringe  from  below.    Pull  ■y™*8f®  *^® 
the  auricle  backwards  and  upwards  (by  this  means  the  external 
auditory  meatus  is  made  into  a  straight  tube),  and  apply  the 
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nozzle  of  the  syringe  to  the  upper  wall  of  the  passage.    The  water 
is  then  gently  forced  behind  the  obstruction,  the  foreign  body  is 
loosened,  and  by  its  own  weight  it  will  &11  out  of  the  ear. 
Plugs  may  Instances  have  occurred  of  cotton  wool  placed  in  the  ear 

^panum  Posing  through  a  large  perforation  in  the  tympanic  membrane 
into  the  Eustachian  tube,  and  thence  into  the  throat.  Very 
small  pieces  of  cotton  wool,  therefore,  should  not  be  put  in  the 
ear,  especially  if  there  be  a  hole  in  the  membrana  tympani 

Circumscribed  inflammation,  or  both,  in  the  external  audiianf 
canal  are  of  frequent  occurrence,  and  are  generally  met  with 
in  people  of  middle  age.  They  are,  as  a  rule,  extremely  painfuL 
Some  authors  recommend  pouring  into  the  ear  a  strong  solution 
of  sulphate  of  zinc  to  induce  their  resolution,  or  the  application 
of  nitrate  of  silver.  Poultices  may  be  used,  and  are  of  great 
service  if  the  surgeon  finds  intense  suffering  arising  from  a  boil 
in  the  external  meatus.  In  ail  other  varieties  of  inflammation 
they  lead  only  to  increased  suppuration,  and  probably  to  perfora- 
tion of  the  membrana  t3anpani.  Occasionally,  blisters  behind 
the  ear  are  ordered ;  but  these  merely  increase  the  irritation,  and 
are  of  service  only  in  certain  cases  of  chronic  discharge.  In  all 
acute  forms  of  aural  disease  they  should  be  avoided.  Glycerine 
poured  into  the  ear  will  often  be  found  useful  for  relieving  pain 
in  these  cases. 
Insects  in  the  Insects  often  enter  the  meatus.  Syringing  with  warm  water  is 
all  that  is  necessary  to  effect  their  removal  and  stop  the  irritation 
which  they  produce.  It  is  very  common  to  meet  with  patients 
who  imagine  they  have  insects  in  their  ears.  The  common  fly 
has  been  known  to  deposit  its  eggs  in  the  ear.  The  larvae  pro- 
duced sometimes  gives  rise  to  severe  pain.  Warm  oil  poured 
into  the  meatus  will  usually  have  the  desired  effect  on  insects, 
and  the  vapour  of  chloroform  will  kill  maggots.  According  to 
Dr.  Barr,*  the  latter  "  may  be  found  in  great  numbers,  chiefly 
at  the  inner  end  of  the  canal,  and  in  the  tympanum,  appearing  as 
white  worm-like  creatures,  moving  rapidly  about.  These  larvae 
are  furnished  with  hook-like  apparatus,  which  fasten  upon^  or 
penetrate  the  tissues.  After  they  have  been  killed  they  may 
require  to  be  removed  with  forceps." 

*  Glasgow  Medical  Jomnal,  December,  1881. 
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Chronic  inflammation  of  the  external  auditory  meatus  often  Chronic  in- 
leads  to  narrowing  of  the  passage,  until  the  introduction  even  of  the  external 
a  probe  is  an  impossibility.     Small  indolent  ulcers  form,  which  auditory 
keep  up  a  constant  irritation,  and  give  rise  to  a  somewhat  thick 
and  offensive,  but  more  frequently  watery  and  inodorous  discharge. 
Mild  astringent  lotions  may  be  prescribed,  and  tonics  to  keep  up 
the  patient's  general  health.     A  strong  solution  of  nitrate  of 
silver  should  be  applied  to  the  ulcerated  surface  by  means  of  a 
very  small  probe  and  cotton  wool,  at  least  twice  a  week. 

In  a  favourable  case  the  discharge  and  ulceration  gradually 
disappear,  and,  the  passage  becoming  widened,  hearing  is  restored. 

Molluscous  or  sebaceous  tumours  sometimes  block  up  the  MollusoooB^or 
meatus,  and  must  be  treated  by  removal  of  the  capsule  as  well  tomoon. 
as  the  contents. 

These  tumours  produce  absorption  of  bone  without  occurrence 
of  pain,  and  often  cause  enormous  dilatation  of  the  meatus.  They 
sometimes  make  a  clean  cut  hole  right  through  a  portion  of  the 
petrous  bone ;  and  they  moreover  not  infrequently  set  up  brain 
mischief,  which  may  terminate  fatally. 

Of  insufflation  of  the  tympanum,  Insnfflatioii  of 

There  are  many  morbid  conditions  of  the  Eustachian  tube  and  ^y™!*^'""^ 
of  the  tympanum  in  which  a  cure,  or  a  great  relief  of  the  disease 
and  of  the  want  of  power  of  hearing  is  afforded  by  the  opening 
up  of  the  tube,  and  the  re-establishment  of  the  connection 
between  the  pharynx  and  the  tympanic  cavity. 

This  may  be  done  by  the  insufflation  of  air  through  the  nostrils 
under  certain  conditions  of  the  pharynx,  or  by  the  passage  of  a 
metal  tube  through  the  nares  and  top  of  the  pharynx,  into  the 
aperture  of  the  Eustachian  canal,  through  which  tube  air  may  be 
blown  into  the  tympanum,  stimulating  lotions  injected,  etc. 

The  instrument  by  means  of  which  the  direct  insufflation  is 
performed  is  known  as  Folitzer's  bag.  The  tube  is  called  a 
"  Eustachian  catheter,"  and  the  method  of  using  both  of  these 
must  be  briefly  explained. 

As  examples  of  cases  in  which  Politzer's  bag  or  the  catheter  Imtanoes  of 
proves   extremely  useful    there  may  be  instanced   that  very  ^^^?|f '  ^^' 
common  catarrhal  condition  of  the  tympanic  cavity,  where  the 
Eustachian  canal  becomes  swollen  and  blocked,  and  the  cavity 
may  be  filled  with  mucus,  or  in  cases  of  more  acute  inflamma- 
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tion  oi  the  tympaimm,  with  pus,  vrhich  may  be  discbai^^  by 

this  canal  when  it  is  opened  up.     Speaking  generally,  the  bag  is 
used   iu   children,   and    for  the  less  severe  disorders  of   the 
tympanum  in  adults,  and  the  catheter  for  the  more  obatinale 
cases,  or  where  it  is  desired  to  inject  lutious,  etc. 
L  F"''*"''"  *"«■     Politzer'8  bag  (Pig.  169J,  cousiats,  as  will  be  seen  io  tlie  figure, 


Fia.  l&Q.^FolUzer's  Bag,  with  Allen's  Aaeal  Pad. 
of  an  ordinary  indiorubber,  compressible  bag,  of  a  size  couveuieut 
to  be  compressed  by  the  hand.  This  is  in  connection  with  a  tube 
which  terminates  either  in  a  nozzle  which  may  be  inserted  up 
one  noatrit,  the  other  being  closed  by  the  finger,  or,  by  what  is 
far  more  convenient,  a  specially  constructed  nasal  air  pad  (see 
the  figure),  wliich  can  be  held  closely  against  the  apertures  of 
the  nostrils.  Further,  wheu  the  operation  of  "  blowing  up  tie 
tympanum  "  is  about  to  be  performed,  the  surgeon,  by  means  of 
an  indiarubber  tube  about  18  inches  long,  and  which  haa  a 
vulcanite  or  ivory  ear-piece  at  either  end,  places  his  ear  tn 
connection  with  the  ear  which  is  to  be  exaiuiued  by  iuserting 
one  end  in  the  external  meatus  of  the  patient  and  the  other 
in  his  own.  This  tube  is  called  a  diagnostic  or  auscultation 
tube,  and  when  air  is  forced  through  the  Eustachian  tube  into 
the  tympanum  by  means  of  the  Politzer's  bag,  as  the  cumnt 
impinges  upon  the  tympanic  membrane  the  surgeon  heon  throu^ 
the  auscultation  tube  a  peculiar  thud. 

The  other  details  of  the  uoethod  are  as  follows  : — 

The  operator  stands,  or  sits  at  bis  convenience,  facing  the 

patient.      The  end  of  the  uasal  pad  is  held  firmly  against  the 

nose,  and  the  patient  is  directed  to  swallow,  and  while  he  iq  in 

the  act,  the  bag  is  sharply  aqueezed.     Thereupon  the  air  posses 
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with  a  distinctly  perceptible  noise  through  the  tube  into  the 
cavity  of  the  tympanum. 

Another  way  is  to  direct  the  patient  to  pronounce  the 
syllables — hack,  heck,  hick,  hock,  huck,  ^AooA;— during  which 
time  the  bag  is  squeezed. 

For  young  children,  swallowing  or  articulation  is  often  un- 
necessary, the  bag  being  simply  forcibly  squeezed  into  the 
nostrils  ;  or  the  bag  may  be  dispensed  with  altogether,  and  warm 
air  may  be  blown  in  from  the  surgeon's  lungs  through  a  piece  of 
tubing.  Many  patients  can  very  fairly  satisfactorily  inflate  their 
own  tympana  by  closing  their  mouth  and  nostrils  and  then 
swallowing  forcibly. 

If  the  Politzer's  bag  be  used  with  undue  force,  damage  may  be 
done  to  the  small  vessels  of  the  middle  ear.  Caution  should 
therefore  be  exercised. 

We  come  now  to  the  consideration  of  those  cases,  where,  to  A^l^i^^ 
overcome  an  obstruction  in  the  Eustachian  tubes,  whether  this  catheter, 
arise  from  the  severity  of  the  catarrh  or  some  other  cause,  the 
Eustachian  catheter  must  be  employed. 

The  passage  of  this  instrument  is  a  very  important  operation, 
and  yet  the  ability  to  perform  it  is  a  rare  acquisition. 

Bow  to  pass  the  Eustachian  Catheter  (Fig.  170). — For  young 


=-^ 


Fia.  170. — Eustachian  Catheter, 

children  the  use  of  the  Eustachian  catheter  should  be  avoided,  lt«  pMsage. 
being  unnecessary,  very  difficult,  and,  moreover,  on  account  of 
their  restlessness,  dangerous. 

By  far  the  easiest  and  best  manner  of  passing  this  instrument 
is  that  first  suggested  by  Dr.  Lowenberg.  He  recommended  that, 
after  reaching  the  pharynx,  it  should  be  turned  inwards  (instead 
of  outwards),  till  it  became  hooked  behind  the  bomer,  and,  as  it 
could  then  be  withdrawn  no  further,  it  should  be  turned  com- 
pletely round  at  right  angles,  its  point  being  thus  brought  exactly 
into  the  mouth  of  the  Eustachian  tube. 

If  the  instrument,  after  reaching  the  pharynx  be  withdrawn  in 
the  ordinary  way,  viz.,  with  the  point  turned  outwards,  until  the 
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orifice  of  the  Eustachian  tube  is  found,  great  difficulty  is  fie- 
quently  experienced.  The  instrument  is  withdrawn  either  not 
far  enough,  or  too  far,  or  perhaps  its  point  is  inserted  into  the 
fossa  situated  behind  the  Eustachian  tube. 

It  should  be  remembered  also  that  in  catheter  cases  the  muoous 
membrane  is  nearly  always  in  a  delicate  state,  and  is  often  highly 
sensitive,  so  that  constantly  moving  the  instrument  backwards 
and  forwards  adds  considerably  to  the  patient's  discomfort,  and 
may  cause  injurious  effects. 

If  the  following  directions  are  carefully  followed  we  belieye  thai 
the  attempt  will  almost  certainly  be  successful 

Warm  the  catheter  in  hot  water,  depress  the  patient's  lip,  and 
introduce  the  catheter  into  the  inferior  meatus  of  the  nose ;  pass 
it  along  the  floor  of  the  nares  until  it  reaches  the  posterior  wall 
of  the  pharynx,  taking  care  to  keep  it  at  right  angles  with  the 
plane  of  the  face ;  withdraw  it  until  the  septum  narium  is  felt ;  tiien 
rotate  it  with  the  point  downwards  to  the  opposite  side,  that  U, 
turn  it  outwards  and  a  little  upwards  (as  shown  by  the  position 
of  the  ring  at  the  other  end  of  the  catheter),  and  it  will  be  found 
to  have  entered  the  mouth  of  the  Eustachian  tube. 

A  catheter  with  a  double  curve,  as  first  suggested  by  Dr.  H.  D. 

Noyes,  is  at  times  useful,  as  it  can  be  introduced  into  the 

Eustachian  tube  from  the  opposite  nostril. 

4aoomf orts  of     The  employment  of  the  Eustachian  catheter  is  sometimes 

btheter.         attended  with  disagreeable  symptoms,  such  as  pain,  epistaxis, 

nervous  cough,  sneezing,  and  irritation  of  the  pharynx,  which 

however,  are  generally  soon  relieved.      If  the  catheter  be  passed 

skilfully,  more  serious  results  are  almost  impossible 

rue  of  syringe,     A  sjTringe  with  a  nozzle  that  fits  into  the  larger  end  of  the 

^  catheter  is  the  instrument  usually  recommended  for  injection  of 

fluids,  and  an  air  bag  for  insufflation,  after  the  catheter  has  been 

passed.    The  surgeon,  standing  in  front  of  the  patient,  holds  the 

catheter  with  his  left  hand,  and  compresses  the  air  bag  with  his 

right.    But  as  every  time  the  bag  is  compressed  the  catheter  is 

liable  to  be  dislodged,  its  point  may  cause  very  considerable  pain  to 

the  neighbouring  tender  mucous  membrane.    Again,  if  the  left 

hand  by  any  chance  lets  go  the  bag,  the  catheter  will  be  forced 

very  unpleasantly  upwards.    Such  accidents  are  impossible  by  the 

following  method  : — The  surgeon  stands  on  the  right  side  of  the 
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patient,  and  lias  the  air  ba^  (to  which  is  attached  a  long  india- 
rubber  tube,  the  end  of  which  fits  the  catheter)  hanging  by  a  loop 
from  a  button  of  his  coat.  Having  parted  the  catheter,  he  holds 
it  firmly  in  position  by  the  left  finger  and  thumb  against  the 
nose.  When  now  the  end  of  the  tube  is  inserted  into  the 
catheter,  the  latter  is  not  liable  to  be  tilted  upwards,  nor  is 
the  surgeon's  hand  or  the  weight  of  the  bag  felt  by  the  patient  in 
the  slightest  degree. 

With  regard  to  the  digital  examination  of  the  Eustachian  tube. 
Dr.  W.  H.  Wynne  has  lately  remarked  as  follows:  "The  naso- 
pharynx, therapeutically,  is  the  most  important  part  of  the  ear.  The 
method  of  digital  examination  consists  in  passing  the  index  finger 
of  the  right  hand,  when  the  right  tube  orifice  is  to  be  examined, 
into  the  mouth,  up  and  behind  the  soft  palate  to  the  orifice, 
which  can  easily  be  distinguished  by  its  slight  depression,  the 
operator  standing  on  the  right  side  of  the  patient.     In  examining 
the  left  tube  the  order  is  reversed.    The  time  of  the  investigation 
varies  from  half  a  minute  to  three  minutes,  and  disease  of  any  of 
the  structures  that  can  be  examined  is  immediately  determined. 
This  method  can  be  used  in  cases  where,  from  complications,  the 
use  of  the  rhinoscopic  mirror  is  either  unsatisfactory  or  impossible. 
By  its  use  I  can  immediately  determine  the  normal  or  patholo- 
gical condition  of  parts  within  reach  of  the  finger,  namely,  tlie 
pharyngeal  orifice  of  the  Eustachian  tube,  the  posterior  fossa  of 
Rosenmiiller,  Luschka's  tonsil,  occupying  a  central  position  in 
the  posterior  wall  of  the  pharynx,  and  terminating  laterally  in 
this  fossa,  and  the  posterior  nares  in  front ;   and  here  by  the 
digital  examination  I  am  able  to  diagnosticate  the  existence  of 
polypi  and  hypertrophy  of  the  membranous  covering  of  the 
inferior  turbinated  bones."* 

Varieties  and  structure  of  Aural  Polypi,    According  to  their  Aural  jwlypi. 
histological  characters,  aural  polypi  may  be  divided  into  the 
following  classes  : — (1)  Granulation  tissue ;    (2)  Mucous  ;    (3) 
Fibrous ;  and  (4)  Hyaline  myxomatous,  polypi. 

(1.)  The  "  granulation  "  tissue  polypi  are  reddish,  rounded,  soft, 

■' 

*  "  Practical  Deductions  drawn  from  a  ThouBand  Digital  Examinations  of 
the  Pharjoigeal  Orifice  of  the  Eustachian  Tube."  ''Boston  Medical  and 
Surgical  Journal,'*  November  17tb»  ISSl. 
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and  very  vascular  tumours,  varying  from  the  size  of  a  pin's  head 
to  that  of  a  pea  or  somewhat  larger. 

(2.)  The  mucmis  polypi  manifest  a  rather  higher  stage  of  deve- 
lopment,  and  in  structure  resemble  somewhat  the  foetal  skin  at 
about  the  fifth  month  of  embryonic  life. 

(3.)  The  fibr<ms  polypi  are  rarer  than  the  last,  and  conaist  of 
laminated  epithelial  cells  on  a  bed  of  fibrous  tissue. 

(4.)  Hyaline  or  gelatiniform  polypi  are  soft,  semi-transparent 
nodules  pervaded  by  vessels  which  can  easily  be  teased  out.  They 
are  the  rarest  of  all  these  tumours. 

Etiology  and  situation.  Aural  poljrpi  are,  as  a  rule,  the  result 
of  long-standing  otorrhoea.  They  occasionally  arise  from  the 
walls  of  the  external  meatus,  or  even  from  the  membrana  tym- 
pani  or  Eustachian  tube,  but  most  commonly  from  the  tym- 
panum. They  make  their  way  out  through  a  perforation  in  the 
membrana  tympani. 

The  smaller  polj^i  may  be  destroyed  by  the  constant  applica- 
tion of  caustics.  For  some  of  the  softer  kinds,  sulphate  of  zinc, 
in  strong  solution,  or,  perhaps  preferably,  this  with  carbolic  acid 
(&  &  gr.  V.  ad.  3  i.)  answers  very  well ;  but  for  the  great  majority  of 
cases,  no  other  treatment  is  so  successful  as  the  removal  by  a  Wildes' 
wade'a  Biiiu-e.  wire  snare  (Fig.  171  j,  the  noose  of  which  can  generally  be  adjusted 
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Fig.  171.— Wildes*  Snare. 

with  ease  around  the  pedicle  of  the  growth,  which  can  then  be 
quickly  strangulated  and  divided  by  the  tightening  of  the  wire.  A 
successful  termination  is  not  to  be  expected  without  careful 
treatment  after  a  polypus  is  removed,  and  cleanliness  is  most 
essential  If  the  discharge  be  allowed  to  go  on  unchecked 
after  the  operation,  and  no  steps  are  taken  to  get  rid  of  the 
accumulated  secretion  in  the  tympanic  cavity,  another  polypus  is 
likely  to  spring  up  in  a  short  time. 
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In  all  cases  after  the  poljrpus  has  been  removed  it  is  necessary  Canttic  after 
to  apply  to  its  site  a  strong  caustic,  e,g,y  solution  of  nitrate  of '®™°^*^ 
silver  (480  grs.  to  ^  i.)  in  cotton  wool,  on  a  suitable  holder. 
Very  little  pain  will  be  caused  if  the  greatest  care  be  taken  to 
touch  only  the  small  spot  from  which  the  poljrpus  springs ;  it  is 
therefore  best  to  guard  the  meatus  with  a  speculum,  and  to  use  a 
strong  light. 
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OF  THE  MINOR  OPERATIONS  OF  SURGERY 
AND  KINDRED  SUBJECTS. 


CHAPTER   XXXIV. 


Of  abscesHes. 


Of  the  Evacuation  and  Treatment  of  Abscesses. 

This  chapter  deals  with  the  opening  and  drainage  of  abscesses, 
and  of  synovial  and  bursal  sacs,  by  incision,  aspiration,  or  by 
other  methods,  and  with  the  tapping  (paracentesis)  of  the  more 
important  serous  cavities,  as  the  pleura,  peritonaeum,  or  tunica 
vaginalis  testis. 

We  will  briefly  consider  first  the  general  rules  which  govern 
the  treatment  of  all  abscess  cavities,  and  will  then  pass  on  to  the 
special  points  which  arise  in  connection  with  the  more  important 
special  forms  of  this  condition,  as  whitlow,  mammary  abscess,  and 
the  like.  The  subject  of  the  evacuation  of  pus  or  other  fluids 
in  pre-existing  cavities,  such  as  the  pleura,  will  follow  later. 

It  will  occasionally,  but  rarely  happen,  that  abscesses  may 

to  the  owning  pr^P^^^y  ^  ^^^^  ^  ^P^^  ^^  themselves;  and  more  frequently 

of  abscesses,    chronic  abscosscs  may  be  allowed  to  remain  unopened  for  an 

indefinite  period.     But  broadly  speaking,  the  essence  of  the 

treatment  of  these  collections  of  pus  consists  in  opening  and 

emptying  them  in  the  most  appropriate  way. 

The  chief  ways  in  which  abscesses  may  be  opened  are  (1)  by  a 
simple  incision,  (2)  by  incision  with  laceration  of  deeper  parts 
with  forceps,  or  a  director  (Hilton's  method),  (3)  by  a  trocar  and 
canula,  (4)  by  aspiration.  Further,  the  opening  into  the  sac 
may  be  a  single  slit  or  puncture,  or  a  counter  opening  may  be 
required  as  well.      Again,  it  may  be  that  all  that  will  be  required 


General  con- 
siderations as 


Ways  of 

opening 

abscesses 


OF  ABSCESSES.  433 

is  a  simple  incision,  but  more  frequently,  and  for  large  abscesses 
almost  invariably,  it  will  be  necessary  to  arrange  for  subsequent 
drainage. 

Still  speaking  quite  generally,  we  may  say  that  for  acute  of  the  open- 
abscesses,  direct  incision,  with  or  without  subsequent  drainage,  ing  of  acate 
is  the    usual    course ;    while    chronic    collections  of  pus  are  jJicisi^ 
evacuated  either  by  the  aspirator,  or  by  a  trocar  and  cauula,  or 
if  a  freer  opening  be  called  for,  this  is  made  under  the  spray,  and 
the  parts  are  afterwards  dressed  on  the  Listeriau  plan.     The  use 
of  the  grooved  needle,  or  of  the  well  known  fine  exploring  trocar, 
or  of  a  syringe  like  that  used  for  hypodermic  injections,  is  almost 
entirely  confined  to  exploratory  punctures  for  diagnostic  purposes. 

With  regard  to  the  ordinary  methods  of  incision  of  abscesses,  ^®*^'*^  °^ 
little  need  be  said  beyond  that  which  common  sense  would 
suggest.  The  curved  scalpel,  generally  called  a  "  Syme's  "  knife, 
is  often  fecommen(fed,  but  we  believe  that  in  most  cases  a 
straight  blade  is  better.  For  large  sacs  a  common  dissecting  scalpel 
will  be  the  most  convenient  form,  and  for  small  ones,  especially 
if  somewhat  deeply  seated,  a  narrow-bladed  knife,  double-edged 
at  the  end,  and  shaped  like  a  large  sharp  tenotomy  knife,  is 
best  ;^  sometimes  the  instrument  which  gives  the  least  pain,  firom 
the  extreme  thinness  of  its  blade,  is  the  old  fashioned  bleeding 
lancet. 

But  whatever  knife  be  used,  common  humanity  should  insist 
upon  its  being  very  sharp,  and  the  dresser  should  endeavour  to 
open  all  abscesses,  save  those  which  present  some  anatomical 
reason  for  dissection  or  delay,  as  quickly  as  possible,  making  up 
his  mind  beforehand  how  far,  how  deep,  and  in  what  direction,  the 
cut  is  to  be  made,  in  order  that  one  movement  of  the  hand  and 
wrist  may  suffice.  With  regard  to  the  direction,  the  rule  is  that  pirection  of 
incisions  should  be  made  in  the  long  axis  of  the  trunk  or  limbs,  *^°*"^®"' 
unless  there  be  any  reason  to  the  contrary,  but  that  in  any  case 
they  must  be  parallel  with,  and  not  across,  structures  which  it  is 
desired  to  avoid. 

As  a  rule,  abscesses,  especially  acute  ones,  must  be  opened  where  Selection  of 
they  "  point,"  and  this  is  very  often  not  the  spot  which  would  be  Sll?:^l 

*  This  knife  has  many  namei.    At  Bartholomew's  it  is  caUed  a  *'  Paget's 
knife  ;  "  at  University,  a  "  FergnsonV'  etc. 
2  F 
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chosen  by  the  surgeon ;  for  while  he  would  prefer  to  make  his 

opening  at   the  most  dependant  part,  it  ofben  happens  that 

thinning  of  abscess  walls  occurs  higher  up ;  this  may  necessitate 

Counter         the  making  of  a  counter  opening,  by  passing  a  director  through 

^^  the  sac  from  the  upper  pointing  aperture,  to  the  bottom  of  the 

cavity,  and  cutting  down  upon  the  point  of  the  instrument,  ao 

held  that  it  can  be  felt  there  through  the  skin. 

Detection  of        When  an  abscess  distinctly  points,  there  can  be  no  difficulty  in 

sifted  ^^^      recognising  the  condition  of  aflFairs,  but  in  deep  seated  coUeo- 

abscesses.        tions  of  pus,  it  often  happens  that  the  spot  where  it  comes 

nearest  to  the  skin,  is  indicated,  not  by  an  elevation,  but  by  a 

peculiar  sensation  to  the  finger,  a  mixture  of  bogginess  and 

dimpling,  which  we  can  compare  to  nothing  better  than  to  the 

feeling  conveyed  to  the  finger  when  it  is  passed  over  the  keyhole  of 

a  door  with  three  or  four  folds  of  some  soft  stuff  (say  a  handker* 

chief),  intervening.* 

Byflactuatitm.     The  recognition  by  fluctuation  of  deep  seated  collections  ci 

pus,  or  of  any  other  fluid,  which  is  not  making  its  way  at  any 

point  to  the  surface,  is  a  matter  of  tactile  education,  which  every 

student  must  most  earnestly  and  diligently  set  himself  to  acquire 

by  practice  on  every  possible  occasion,  and  which  can  in  no  wise 

be  taught  by  words.    One  extremely  common  cause  of  error 

we  will  caution  the  beginner  against,  namely,  that  he  should 

always  "  try  for  fluctuation "  with  both  hands  placed  along  the 

long  axis  of  muscles,  and  never  across  their  fibres.    The  most 

perfect  fluctuation  may  be  felt  by  placing  the  fingers  across  the 

belly  of  such  a  muscle  as  the  quadriceps  extensor  femoris,  and  a 

tyro  may  well  be  thus  deceived  into  the  belief  that  fluid  is  presents 

By  Hilton's        When  pus  is  deep  seated,  and  especially  if  it  be  in  the  neigh« 

methoti.  bourhood  of  important  vessels,  etc.,  a  single  plunge  of  the  knife 

will  often  be  too  dangerous.   In  abscesses,  therefore,  such  as  those 

beneath  the  deep  cervical  fascia,  or  in  Scarpa's  triangle,  a  method 

of  free  opening  may  be  adopted,  which  is  generally  called  after 

the  late  Mr.  Hilton,  who  strongly  advocated  it,  although  it  is 

difficult  to  believe  that  the  manoeuvre  was  not  known  before  his 

time. 

*  The  Author  owes  the  simile  to  a  chance  remark  made  several  yean  ago  hy 
Mr.  Howard  Marsh,  and  which  seemed  to  him  then,  as  now,  singularly  afypio- 
priate. 
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The  plan  consists  in  making  an  incision  as  far  down  as  is 
considered  safe,  and  then,  by  introducing  a  pair  of  dressing 
forceps,  and  burrowing  with  them  in  the  direction  of  the  pus, 
alternately  opening  and  closing  their  blades,  a  lacerated  tunnel 
or  passage  may  be  safely  made  down  to  the  sac  of  the  abscess. 
When  it  is  reached  the  blades  of  the  forceps  should  be  opened, 
so  as  to  thoroughly  enlarge  the  opening  in  the  sac  by  tearing.  A 
free  exit  is  thus  secured,  which  may  afterwards  be  maintained  by 
drainage  tubes,  etc.,  when  necessary. 

But  in  whatever  way  acute  abscesses  are  opened,  it  will  be 
necessary  to  provide  for  their  being  thoroughly  emptied  and  kept 
aseptic.  If  they  are  small  this  will  not  be  at  all  difficult,  and 
even  with  large  acute  abscesses  it  will  very  often  be  found  that  it 
is  sufficient  to  wash  out  the  cavity  three  or  four  times  a  day  (if 
there  be  a  free  opening),  and  that  no  especial  arrangements  of 
drainage  tubes,  counter  openings,  etc.,  are  called  for.  But 
should  this  not  be  the  case,  they  must  be  managed  in  the  same 
way  as  the  chronic  ones  to  be  directly  considered. 

Generally  speaking,  acute  abscesses  are  poulticed,  or  covered 
with  some  moist  absorbent  dressing,  such  as  spongiopiline,  but 
the  choice  of  the  dressing  which  would  be  most  appropriate  in  any 
particular  case,  can  hardly  be  reduced  to  rules. 

Chronic  abscesses  do  not  call  for  evacuation  in  consequence  of  Of  Chronic 
the  constitutional  irritation  or  fever  they  are  giving  rise  to  **»c©»"fi*- 
by  the  mechanical  retention  of  pus,  but  for  some  less  urgent 
cause,  so  that  the  opening  is  made  more  deliberately,  and  is  not 
followed  by  that  marked,  almost  instantaneous  alleviation  of 
symptoms,  which  is  characteristic  of  the  opening  of  an  acute 
abscess. 

The  chief  ways  in  which  a  chronic  abscess  may  be  opened  are —  Chief  ways  in 

(1.)  By  simple  incision,  or  by  Hilton's  method,  as  for  acute  ^^^**  ^^ 
abscesses. 

(2.)  By  free  incision  and,  if  necessary,  counter  incision,  per- 
formed with  strict  Listerian  precautions,  and  dressed  and  drained 
on  an  antiseptic  plan. 

(3.)  By  some  form  of  aspirator. 

(4.)  With  a  trocar  and  canula. 

Free  vicisian,  with  the  use  of  the  "  spray,"  and  with  the  other  IncWan  under 

antiseptic  precautions  before  described,  is  now  a  very  common  preoftaUons. 
2P2 
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treatment.  In  &11  the  detaik  of  the  dreaaiiig,  ftnd  in 
other  particular,  the  arrangements  are  the  same  as  have 
previously  detailed. 

With  regard  to  the  opening,  it  should  be  made  by  prafi 
in  a  dependent  place,  or  a  drainage  tube  ma;  be  passed  th 
from  an  upper  to  a  lower  opening.  In  fact,  any  of  the  me 
of  draining  which  have  been  described  in  the  Section  on  w< 
raay  be  employed. 

If  it  be  thought  advisable,  the  cavity  may  be  washed  oa 
erennithout  this  precaution,  a  large  abscess  may  be  kept  pw 
aseptic  for  an  indefinite  time  under  a  Listerian  dressing. 

Of  aspirators  there  are  several  kinds,  but  they  are  n 
modifications  of  Dieulafoy's,  here  6gured  (Fig.  172),  exec 


Fig.  127.— Dietila/oi/'s  Aspirator. 
the  case  of  small  iastruments,  used  chiefly  for  explorat»o 
which  the  fluid  enters  the  barrel  of  the  syringe,  and  is  t1 
expelled,  by  a  special  arrangement  of  taps.  Smaller  syi 
still  may  be  used,  down  to  the  ordinary  hypodermic  B3nrin{ 
means  of  n bich  the  nature  of  obscure  swellings,  or  the  exti 
of  fluid  in  such  situations  as  the  pleura,  or  the  liver,  nu 
safely  proved  or  disproved  more  easily  than  would  othemi 
possible. 

Before  using  any  aspirator,  its  connections  must  be  seen 
SAT  tight,  and  the  powers  of  the  syringe  to  maintain  a 
vacuum  should  always  be  tested. 

Whether  the  actual  puncture  be  made  with  a  fine  trocai 
canula,  or  with  a  pen  pointed  hollow  tube,  it  is  very  impo 
that  the  needle  should  be  sharp,  if  not,  there  will  be  great  r 
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its  pushing  some  piece  of  tissue,  false  membrane,  etc.,  before  it, 
so  that  it  is  blocked  at  once,  and  completely.  This  tendency  to 
blockiug  of  the  aspirating  needle  is  the  great  drawback  to  the 
apparatus,  and  must  always  be  kept  in  view. 

With  regard  to  the  actual  insertion  of  the  needle,  few  general 
directions  are  called  for.  The  depth  to  which  the  operator 
wishes  to  go  must  be  decided  beforehand,  and  the  finger  should 
be  placed  on  the  needle  to  serve  as  a  guide.  The  cavity  should 
be  punctured  quickly,  so  as  to  prevent  pushing  the  sac  wall  in 
front  of  the  point  of  the  instrument,  and  the  direction  of  the  Direction  of 
needle  should  always  be  perpendicular  to  the  surface  of  the  "®®^^®- 
tumours. 

Chronic  abscesses  which  do  not  at  the  time  they  come  under 
observation,  depend  upon  any  active  cause  for  the  continued  forma- 
tion of  pus,  are  sometimes  treated  by  emptjdng  them,  and  then 
injecting  some  stimulating  fluid,  with  the  object  of  altering  the 
character  of  their  pyogenic  lining  membrane.  This  treatment 
has  certain  risks  of  its  own,  but  it  is  often  very  successful.  The 
fluid  generally  employed  is  the  diluted  tincture  of  iodine,  of 
various  strengths  ;  this  is  injected  into  the  cavity  with  a  syringe, 
after  the  pus  has  been  evacuated,  and  the  sac  washed  out.  Some- 
times a  small  quantity  of  the  pure  tincture,  (or  the  stronger 
preparation  known  as  the  Edinburgh  tincture),  is  injected  and 
allowed  to  remain  in,  but  more  often  a  quantity  sufficient  to 
distend  the  abscess,  of  a  more  dilute  solution,  is  forced  in^  and 
then  allowed  to  escape. 

Other  fluids,  as  carbolic  acid  1  in  20,  chloride  of  zinc  about 
1  in  10,  etc.,  are  also  used. 

Ordinarily  speaking  the  common  trocar  and  canula  is  not  a  By  a  trocar 
convenient  way  of  evacuating  abscesses,  although  for  the  removal  *"^  canula. 
of  fluid  from  the  serous  cavities,  as  from  the  pleura  or  tunica 
vaginalis,  its  use  is  very  general.  For  abscesses  proper,  its  use 
is  almost  limited  to  the  emptying  of  small  collections  of  matter 
where  the  diagnosis  has  been  somewhat  doubtful,  or  which  are 
very  deeply  or  awkwardly  seated. 

The  last  general  point  to  which  we  will  advert  in  this  question  Bleeding  into 
of  the  treatment  of  abscesses  is,  that  of  bleeding  into  the  sac.  *^«  .»*»<*« 
As  soon  as  the  internal  pressure  of  the  fluid  contents  is  removed, 
it  naturally  happens  that  bleeding  from  the  vessels  in  the  abscess 
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wall  may  occur.  When  an  abscess  is  opened,  therefore,  care 
should  be  taken  that  the  parts  are  not  squeezed  or  roughly 
handled.  The  sudden  relief  of  pressure,  with  or  without 
manipulation,  may  often  enough  result  in  a  bleeding  into  the 
abscess,  sufficient  to  cause  delay  in  its  complete  evacaation. 
In  most  cases,  the  blood  clots  become  disintegrated  and  broken 
down,  and  escape  as  debris  when  the  sac  is  syrioged  out,  so  that 
moderate  pressure  is  all  that  is  required;  but  sometimes  the 
bleeding  assumes  a  more  serious  form  ;  a  blood  vessel  of  some 
size  may  be  running  through,  or  in  the  walls  of  the  abscess, 
and  may  be  eroded ;  or  a  vessel  may  have  been  wounded  in  the 
opening,  or  the  lining  membrane  may  be  in  a  dangeroady 
sloughy  or  congested  condition.  From  any  of  these  causes  it 
may  happen  that  the  sac  of  the  abscess  becomes  distended  with 
blood-clot,  while  from  the  aperture  there  is  a  trickling  stream 
of  fluid  blood,  which  serves  as  an  evidence  that  bleeding  is  still 
going  on. 

Tts  treatment  We  have  here  inside  the  cavity  those  conditions  of  distensicm 
and  high  temperature  which  most  favour  haemorrhage,  and  unless 
the  sac  cau  be  emptied  of  the  clots  through  the  existing  opening, 
the  only  course  is  to  enlarge  the  aperture  and  to  turn  them  out. 
Under  no  circumstances  should  an  attempt  be  made  to  plug  the 
mouth  of  the  sac,  or  to  inject  any  fluid,  such  as  the  liquid  per- 
chloride  of  iron,  into  it,  with  the  idea  of  acting  on  its  lining 
membrane  ;  on  the  other  hand,  it  is  rare  for  any  haemorrhage  to 
continue  after  the  clots  have  once  been  removed,  and  moderate 
pressure  applied.* 

We  come  now  to  the  consideration  of  the  points  which  arise  in 
connection  with  the  opening  of  some  of  the  special  kinds  of 
abscesses. 

Peep  cervical  Deep  cervicoi  Abscess.  The  early  recognitition  of  the  presence 
of  pus  beneath  the  deeper  fasciae  of  the  neck,  is  of  the  highest 
importance,  yet  sometimes  it  is  extremely  difficult;  the  pus  is 

*  Some  few  years  ago  a  plan  of  treatment  of  chronic  abflcesses  by  "hypor 
distension/*  with  a  strong  carbolic  acid  solution  (1  in  20),  was  advocated  fay 
the  late  Mr.  Callender.  Although  in  many  cases  the  method  certainly  resulted 
in  the  cutting  short  of  the  formation  of  pus,  haemorrhage  into  the  absoeM 
cavity  was  a  very  frequent  result  of  the  operation,  and  *''  hyper  distension  "  k 
not  now  commonly  practised. 
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SO  coDfined,  and  so  deep,  and  there  is  often  so  much  general 
swelling,  that  fluctuation  is  hardly  to  be  made  out,  while  no- 
where there  is  anything  like  pointing.  But  pus  in  this  region 
must  be  let  6ut  as  soon  as  possible,  for  the  consequences  of  not 
giving  it  exit  may  be  very  disastrous.  Burrowing  in  the  direc- 
tion of  least  resistance,  the  matter  may  burst  into  the  pleura,  or 
pericardium  ;  or  the  air-passages  or  blood-vessels  in  the  neck 
may  be  involved  in  the  destructive  inflammation. 

The  constitutional  disturbance  is  generally  very  great,  and  the  Method  of 
temperature  chart  will  itself  be  evidence  of  the  formation  of  pus.  ^P^'^fi^ 
In  cases  of  doubt,  an  exploring  trocar  may  well  be  used,  but  when 
pus  is  known  to  be  present,  a  more  free  opening  than  that  effected 
by  a  needle  is  desirable.  From  anatomical  considerations  free 
use  of  the  knife  is  dangerous,  so  that  Hilton's  method  is  peculiarly 
applicable  to  these  abscesses.  When  the  cavity  is  reached,  the 
relief  is  usually  immediate  and  very  marked.  The  opening  may 
be  kept  patent  by  a  drainage  tube,  and  the  cavity  syringed  out 
in  the  usual  way. 

These  abscesses  must  not  be  confounded  with  the  common 
superficial  cervical  ones,  which  are  often  glandular,  or  peri- 
glandular. If  they  originate  in  glandular  inflammation,  atten- 
tion should  always  be  directed  to  the  head,  where  the  source 
of  irritation  will  generally  be  found  in  the  shape  of  eczema 
or  impetiginous  patches,  or,  (what  is  very  common  in  out-patient 
practice,)  lice. 

Tonsillar  A  bscess,  or  Quinsy,     An  acute  tonsillitis  may  result  Tonsillar 
in  the  formation  of  pus.     When  it  does,  the  distress  and  consti-  *^°®"  °' 

,  quinsy. 

tutional  disturbance  are  very  great.  There  is  a  very  general 
disinclination  to  give  relief  here  by  incision,  so  that  emetics  are 
often  given,  partly  in  the  hope  that  the  abscess  may  burst,  or,  as 
it  is  phrased,  "  the  quinsy  may  break,"  but  also  in  the  belief  that 
unloading  the  stomach  has  in  itself  a  beneficial  action. 

We  have  not  here  to  consider  the  whole  question  of  tonsillitis, 
but  only  the  relief  of  tonsillar  abscess,  and  we  believe  that  the 
right  course  to  pursue  is  to  give  vent  to  the  pus  by  incision 
directly  fluctuation  is  detected,  while,  on  the  other  hand,  in 
the  absence  of  distinct  indications,  it  is  unwise  to  puncture  the 
tonsil  on  the  chance  of  matter  being  present. 

The  operation  is  often  easy  enough,  but  sometimes  is  extremely 
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difficult  from  the  general  swelling  of  the  parts,  the  difficulty  in 
Method  of  opening  the  mouth,  etc.  A  spatula  should  be  used  to  partly 
depress  the  tongue,  and  the  patient  should  sit  in  a  good  light, 
with  the  head  thrown  back,  and  supported.  A  double  edged 
"  Paget's  "  knife  should  then  be  guarded  by  wrapping  a  strip  of 
adhesive  plaister  round  the  blade,  except  for  its  last  half  inch, 
and  with  this  precaution  the  bulging  portion  of  the  tonsU  may 
quite  safely  be  punctured. 

Whether  the  quinsy  burst  of  itself,  or  in  the  act  of  vomiting, 
or  whether  it  be  opened  with  a  knife,  the  instantaneous  relief 
which  is  afforded  is  very  striking,  so  much  so,  that  a  patient 
who  may  be  to  all  appearance  in  a  critical,  almost  hopeless  state, 
will  in  a  very  short  time  be  in  comparative  comfort. 
Alveolar  Alveolar  Abscess — "gumboil."    Here  again  relief  should  be 

abscess.  given  as  soon  as  any  elastic  bulging  indicates  the  presence  of 

pus.  A  narrow-bladed  scalpel  should  be  used,  and  the  incision, 
or  rather  puncture,  should  be  close  to  the  alveolus,  and  perpen- 
dicular to  it. 
^*."*  P^*''y"'  RetrO'PIiaryngeal  Abscesses.  Niemeyer*  quotes  the  dictum  ot 
his  own  teacher,  Kruckenberg,  that  every  physician  should  keep 
one  of  his  finger-nails  sharp  and  pointed,  so  that  he  might 
be  ready  to  open  immediately  any  retro-pharyngeal  abscess  he 
might  run  against.  Though  this  was  said  in  joke,  no  doubt 
the  moral  is  earnest  enough,  that  these  abscesses  should  be 
opened  as  soon  as  they  are  recognised.  They  are  almost  always 
consequent  upon  caries  of  the  cervical  vertebrae,  but  the  glands 
at  the  back  of  the  pharynx  are  stated  sometimes  to  be  their 
origin.  The  abscess  can  be  easily  recognised  on  examination  of 
the  throat,  when  a  bulging  swelling,  coming  forwards  between 
the  pillars  of  the  fauces,  will  be  seen.  The  dangers  of  leaving 
the  abscess  unopened  are,  that  the  swelling  itself  may  produce 
dyspnoea,  or  that  it  may  burst  while  the  patient  is  asleep,  and 
cause  suffocation,  or  that  the  pus  may  track  downwards  into 
the  pleura  or  pericardium,  or  involve  other  structures  in  the 
neck. 

The  opening  itself  is  not  difficult,  and  it  is  best  effected  by 
simple  incision,  which  is  always  followed  by  great  immediate 


*  Textbook  of  Practical  Medicine,  English  translation,  1875,  Vol  L,  p.  459. 
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relief,  however  unsatisfactory  the  after  treatment  of  the   case 
may  prove  to  be. 

Mammary  Abscess, 

This  abscess,  is  in  the  adult,  almost  always  a  complication  ¥jj°^|^"y 
of  lactation,  and  in  all  works  of  systematic  surgery  is  divided 
into  sub-mammary,  intra-mammary,  and  supra-mammary.     This 
classification  fairly  accords  with  clinical  experience.     Cases  of 
small  superficial  abscesses  just  beneath  the  skin,  in  the  neigh- 
bourhood of  the  nipple,  are  very  common  during  suckling,  and 
generally  heal  well  after  they  are  opened  by  a  small  puncture. 
Again,  every  now  and  then  we  come  across  cases  where  pus  is  Sub-mammary 
pent  up  beneath  the  breast  close  against  the  great  pectoral  ^       "* 
muscle,  lifting  up  the  whole  gland,  and  coming  to  the  surface  at 
its  margin,  often  at  two  or  more  places. 

The  treatment  of  this  condition,  is  free  opening  and  thorough 
drainage  of  the  tissues  underlying  the  breast.  It  will  often  happen 
that  the  natural  pointing  is  at  a  spot  in  the  upper  half  of  the 
circle  surrounding  the  breast,  and  in  this  place  the  first  opening 
must  be  made,  but  if  possible  the  abscess  should  be  drained  from 
a  lower  point,  and  it  will  generally  be  the  best  plan  to  pass  a 
director  downwards  behind  the  gland,  until  it  can  be  felt 
protruding  below.  By  cutting  down  upon  its  point  there  will  be 
no  difficulty  in  getting  a  drainage  tube  right  through,  and  in 
emptying  the  abscess  from  the  bottom. 

But  more  common  than  the  submammary  abscess  are  the  cases  Intra-mam- 
where  the  whole  gland  is  infiltrated  with  inflammatory  exudation,  "^"^  *  " 
which  easily  breaks  down  into  pus,  so  that  day  after  day  fresh 
foci  of  suppuration  are  discovered,  and  have  to  be  opened,  in  the 
substance  of  the  gland.  With  regard  to  the  opening,  the  only  rule 
to  bear  in  mind  is  that  the  incisions  should  be  made  in  a  direction 
radiating  from  the  nipple,  so  as  to  divide  as  few  milk  ducts  as 
possible.  Here  again,  every  efibrt  must  be  made  to  empty  the 
abscesses  from  the  bottom,  or  as  low  down  as  can  be  managed ; 
drainage  tubes  should  be  freely  used,  and  the  cavities  thoroughly 
washed  out.*    The  breast  must  be  carefully  supported  with  a 

*  A  form  of  abecess  in  connection  with  the  female  breast  we  ought  not  to 
omit  to  mention,  although  it  may  be  hoped  that  its  occurrence  is  unknown 
outside  the  sphere  of  the  mischievous  activity  of  the  midwives  who  minister 
to  the  London  poor.    Among  the  many  dangers  which  a  London  baby  girl  has 
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triangular,  or  roller  bandage.  If  it  be  desirable  to  apply  a 
moderate  amount  of  pressure,  this  is  best  done  with  a  Martin's 
bandage,  which  may  be  put  on  so  as  to  raise  the  breast,  and 
gently  compress  it  at  the  same  time. 

Whitlow.  Thecal  Abscess,  or  Whitlow,  is  a  very  common,  and  a  very 

destructive  form  of  abscess,  often  permanently  crippling  or  injuring 
the  fingers,  or  the  hand.  It  arises  from  a  foul  or  poisoned  wound, 
or  sometimes,  it  would  seem,  idiopathically. 

We  have  here  to  do  with  pus  shut  up  in  a  tunnel  with  a  thick 
roof,  closed  at  one  end,  (the  fingers)  and  open  into  the  palm,  bat 
not  freely,  so  that  there  is  always  great  tension,  and  corres- 
ponding constitutional  disturbance,  while  the  acuteness  of  the 
inflammation  may  cause  necrosis,  especially  of  the  ongual 
phalanx,  destruction  of  the  phalangeal  joints,  sloughing  of 
the  tendons,  etc. 

It  is  therefore  very  important  to  open  whitlows  early  and 
thoroughly,  going  fairly  into  the  sheath  of  the  tendons,  and  if 
necesssary,  down  to  the  bone.  The  principal  incision  will  almost 
always  have  to  be  made  in  the  middle  line  in  firont,  but  others 
will  often  be  required.  Care  should  be  taken  to  avoid  the 
arteries  which  run  along  the  sides  of  the  fingers. 

In  addition  to  opening  the  thecal  abscess,  incisions  wiU  be 
often  called  for  to  relieve  aedematous  tension,  or  perhaps  to 
let  out  pus  in  the  palm,  or  over  the  back  of  the  hand,  as  is 
required  in  phlegmonous  erysipelas  (q.  v.).  Indeed,  there  is  good 
reason  for  holding  that  this  form  of  inflammation  is  in  many 
instances  a  local  example  of  true  erysipelas. 

Chronic  psoas  Chronic  Psoas  Abscesses,  or  other  collections  of  pus  originating 
from  spinal  caries,  and  chronic  abscesses  in  the  neighbourhood  of 
joints,  may  often  be  left  alone  for  an  indefinite  time.  When  it  is 
decided  to  give  exit  to  the  pus,  this  is  very  generally  done  in  the 
first  instance  by  the  aspirator,  and  no  limit  can  be  assigned  to  the 
number  of  times  the  sac  may  be  thus  emptied,  if  the  matter 


abscesses. 


to  nm  on  being  launched  into  the  world,  is  that  of  having  its  "  breast  stringa 
broken,*'  which  means  that  the  fascial  connections  of  the  gland  (which  at 
birth  is  physiologically  rather  active)  to  the  underlying  parts,  are  forcibly 
stretched  or  torn,  with  the  frequent  result  that  an  acute  inflanunation,  often 
running  on  to  suppuration,  is  set  up.  We  have  seen  several  deaths  caused  in 
this  way. 
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accumulates.  But  in  most  cases,  sooner  or  later,  these  abscesses 
wiU  have  to  be  more  freely  opened  and  drained,  and  counter 
openings  will  often  be  required.  This  free  opening  is  almost 
always  performed  under  the  spray,  and  with  all  antiseptic  pre- 
cautions (by  surgeons  that  is  who  practise  the  Listerian  method). 
In  any  case  it  is  most  important  to  get  them  drained  from  the 
most  dependant  part  possible.  If  they  lie  very  deeply,  "  Hilton's 
method  "  may  be  used. 

The  free  opening  of  abscesses  in  connection  with  the  liver  or  Abeoeas  or 
the  kidneys  belongs  to  the  class  of  major  surgical  operations,  but  Hver  or 
the  house  surgeon  may  be  called  upon  to  aspirate  fluctuating  ^*<^ey. 
swellings  in  connection  with  either  of  these  organs,  whether  they 
be  abscesses  or  hydatid  cysts.      It  will  here  often  be  wise  first 
to  explore  the  swelling  with  a  very  fine  grooved  needle,  or  with  a 
hypodermic  syringe  if  it  is  at  all  within  reach  by  these  means. 
In  inserting  the  aspirating  needle  or  trocar,  the  anatomy  of  the 
parts  must  be  very  carefully  considered,  and  the  exact  depth  to 
which  the  point  is  to  reach  determined.    If  the  cavity  be  large, 
the  fluid  should  be  drawn  ofi*  very  slowly. 

The  next  deep  seated  collection  of  pus  we  have  to  consider  has 
to  be  treated  very  differently.  Cases  of  suppuration  beneath  the  ^*^^^a4^ 
periosteum,  or  indeed  of  periostitis  threatem'ng  suppuration, 
require  more  urgently  perhaps  than  any  other  collection  of  pus, 
early  and  veri/  free  incision.  In  acute  periostitis  (acute  diSuse 
osteitis  and  periostitis,  acute  necrosis,  or  suppurative  periostitis) 
we  have  a  condition  in  which  it  is  hardly  paradoxical  to  say  that 
the  pus  should,  if  possible,  be  removed  before  it  is  formed.  No 
time  should  be  lost  in  relieving  the  strangulating  tension  of  the 
inflamed  membrane  by  free  incision  right  down  to  the  bone. 
The  tibia  is  the  one  most  frequently  attacked.  Unfortunately 
the  inflammation  is  deep,  and  fluctuation  may  be  hard  to  detect, 
so  that  it  only  too  often  happens  that  the  case  is  called  one  of 
"very  bad  rheumatism,"  until  the  pus  has  stripped  off  the 
periosteum,  up  and  down  the  limb,  and  the  bone  is  doomed 
to  die,  although  perhaps  by  taking  action  a  few  hours  earlier, 
it  might  have  been  saved.  But,  although  fluctuation  may 
be  obscure,  this  inflammation  is  really  quite  unlike  any  less 
serious  form  ;  the  swollen  limb,  the  skin  shining  from  tension, 
and  white  firom  the  same  cause,  the  peculiar  hard  oedema  and 
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exquisite  tenderness,  and  the  depth  at  which  the  fluctuation 
can  be  felt,  if  felt  at  all,  are  all  signs  which  should  be  distinctive 
enough. 

There  is  only  one  line  of  treatment,  namely,  to  make  a  free 
incision,  or  more  than  one  if  requisite,  right  down  to  the  bone.  In 
many  cases  the  knife  will  strike  against  hard  dead  bone,  and  in 
any  case  the  relief  afforded  by  the  exit  of  the  pent  up  pus  will 
be  very  great.  .  The  cavity  must  be  well  syringed  out,  and  in  all 
respects  treated  like  an  acute  abscess,  until  the  time  comes  for 
the  consideration  by  the  visiting  surgeon  of  operative  measures 
for  the  removal  of  the  necrosed  shaft,  in  its  entirety,  or  of  a 
portion  of  it,  detached  by  the  process  of  carious  necrosis. 
Suppurating        Another  very  acute  form  of  abscess  which  calls  for  early  relief 

buna  patellse.   .  .    •'  ,  „  ^^   i  i  ,     i»  xi_ 

IS  suppurating  bursa  patellce.  Of  the  treatment  of  the  common 
housemaid's  knee  we  will  say  somewhat,  presently,  but  instances 
are  not  at  all  rare  of  a  suppurative  inflammation  of  this  bursa, 
which  may,  or  may  not,  have  been  previously  enlarged.  The 
results  of  neglecting  to  quickly  incise  this  acute  abscess  as  soon 
as  it  is  recognised,  are  comparable  to,  and  indeed  may  be  even 
more  serious,  than  in  the  case  of  a  whitlow.  The  patella  may 
necrose  in  part,  or  altogether ;  and  worse  still,  the  knee  joint 
may  become  involved,  if  the  pus  fails  to  make  its  way  to  the 
surface  in  time.  On  the  other  hand,  an  incision  made  into  the 
acutely  inflamed  bursa  some  little  time  before  suppuration  has 
actually  occurred,  can  do  no  harm,  may  very  possibly  prevent 
matter  being  formed  at  all,  and  will  certainly  give  present 
relief. 

On  all  accounts,  therefore,  abscess,  or  commencing  abscess  of 
the  bursa  patellsB  require  an  incision  which  must  be  free  and  in 
the  middle  line,  and  which  must  open  up  the  bursa  fairly. 

The  patient  must,  of  course,  be  confined  to  bed,  and  the  leg  will 
be  most  comfortable  when  placed  on  a  slightly  bent  Maclntyre, 
or  on  a  back  splint  with  a  little  extra  padding  beneath  the  hollow 
of  the  knee.  A  poultice  will  be  the  best  dressing,  and  recovery 
is  usually  very  speedy. 

Tlie  two  last  especial  kinds  of  abscess  which  we  shall  consider, 
buboes,  namely,  and  ischio  rectal  abscesses,  have  many  features  in 
common  besides  their  proximity  one  to  another.  Both  owe  many 
of  their  pecuUarities  to  the  sort  of  tissue  in  which  they  form  ; 
both  are  apt  to  be  followed  by  undermining  fistulse  or  sinuses. 
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The  term  "  bubo  "  is  applied  to  all  glandular  or  peri-glandular  Buboet. 
abscesses  which  occur  in  consequence  of  inflammation  set  up  in, 
or  around,  the  femoral  and  inguinal  glands.  The  exciting  causes 
are  very  various.  In  scrofulous  children,  the  irritation  of  eczema 
intertrigo,  or  of  ascarides,  or  phymosis,  may  cause  the  inguinal 
glands  to  break  down,  while  a  sore  heel  or  inflamed  scratch  on 
the  leg  may  produce  the  same  result  in  the  femoral  group. 

In  adults,  similar  injuries  of  the  leg  but  rarely  produce  a 
femoral  bubo,  while,  (also  somewhat  rarely)  herpetic  eruptions 
about  the  corona  glandis,  the  irritation  of  piles,  or  of  condy- 
lomata about  the  anus,  may  be  the  cause  of  suppuration  about 
or  in  the  inguinal  glands.  But  practically,  in  adults,  the  causes 
of  buboes  are,  gonorrhasa,  soft  sores  (chancroid),  or  much  more 
rarely,  infecting  sores ;  these  buboes  are  almost  always  abscesses 
around  the  glands,  which  run  a  subacute,  burrowing  course  (they 
may,  however,  take  on  a  phagedsenic  action  in  patients  with  broken 
down  constitutions). 

Buboes  should  always  be  opened  early,  from  the  tendency  they 
have  to  form  long  fistulous  tracks  in  the  cellular  tissues.  A 
vertical  incision  should  be  made  with  a  straight  scalpel  or  a 
Syme's  knife,  and  the  abscess  cavity  kept  open,  so  that  it  may 
heal  from  the  bottom.  This  may  conveniently  be  done  with  a 
strip  of  oiled  lint. 

The  vertical  direction  of  the  cut*  is  in  order  to  avoid  wounding 
the  superficial  arteries  in  this  region.  They  are,  however,  often 
enough  divided,  but  the  bleeding  can  always  be  arrested  by 
plugging,  pressure  and  a  firm  spica  bandage  (Fig.  51).  If  fistulous 
tracks  remain,  they  will  have  to  be  laid  open  and  treated  in  the 
manner  to  be  presently  described. 

Ischio  Rectal  Abscess,  i.e.,  those  which  form  in  the  loose  fat  about  ischio  rectal 
the  lower  part  of  the  rectum  and  the  anus,  occur  generally  in  ^^^•<5«"- 
people  of  feeble  health,  and  especially  when  there  is  chronic  portal 
obstruction.  They  and  their  results,  fistulw,  are  also  especially 
common  in  phthisical  subjects.  In  many  cases,  no  doubt,  they 
are  idiopathic  in  their  origin,  but  often  their  starting-point  may 
be  traced  to  a  fish  bone,  or  a  small  splinter  of  bone,  or  some 

*  The  scan  of  these  cuts  are  always  seen  to  be  paraUel  to  Poupart's 
ligament,  through  a  later  change  in  the  position  of  the  wounds.  This  often 
causes  perplexity  to  the  young  dresser. 
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other  foreign  body,  which   has  perforated  the  lower  part  of 
the  gut. 

These  abscesses  form  very  quickly,  and  soon  come  near  to  the 
sur£EU^.  It  is  extremely  important  to  open  them  freely  as  soon 
as  they  are  detected,  and  not  to  allow  them  to  close  up  again. 
Even  with  every  care  and  attention,  in  a  great  many  cases  a 
sinus  will  be  lefb,  running  up  to,  or  perforating,  the  walls  of  the 
rectum,  and  which  will  not  heal  unless  it  be  laid  open  (see  fistaks). 
The  pus  which  is  evacuated  is  alwajrs  very  foetid,  and  the  abeceas 
cavity  should  be  well  syringed  out  with  carbolic  lotion,  and 
then  lightly  plugged  with  a  strip  of  lint  soaked  in  carbolic  oil, 
eucaljrptus  oil,  or  some  such  cleanly  dressing. 

We  will  not  here  consider  abscesses  such  as  those  of  the  antrum, 
of  the  mastoid  cells,  or  of  the  middle  ear,  which  are  difficult  of 
diagnosis,  or  require  such  special  knowledge  or  responsibility  in 
their  treatment,  as  to  take  them  out  of  the  cat^ory  of  minor 
surgery. 


EVACUATION  OF  SYNOVIAL,  BURSAL  AND  SEROUS  CAVITIES.     447 


CHAPTER  XXXV. 


Op  THE  Evacuation  op  the  Synovial  Sacs  op  Joints,  and 

OP  Bursal  and  Serous  Cavities. 

Joint  cavities  may  become  distended  with  fluid,  either  through  Of  dUtension 
acute  or  clironic  inflammatory  efiusion,  which  may  be  serous  or  ^vhiei 
purulent ;  or  more  rarely,  from  haemorrhage,  as  in  the  case  of 
fractured  patella,  or  from  some  much  slighter  injury  in  patients 
with  a  constitutional  tendency  to  htemorrhage,  and  in  some  of 
these  cases  it  may  be  advisable  or  imperative  to  relieve  the  tension 
within  the  joint. 

Joint  effusions  will  come  under  some  one  of  the  following 
heads  : — 

Acute  inflammatory  effusion — non-purulent — (traumatic,  or 
idiopathic). 

Acute  suppuration  within  the  joint — (abscess  of  joint). 

Chronic  fusion — (liydrops-articuli,  or  joint  dropsy). 

Hcemorrhage — always  accompanied  by  more  or  less  inflamma- 
tory effusion  ;  may  be  traumatic,  or  a  symptom  of  the  haemor- 
rhagic  diathesis. 

(1.)    Acute  inflammatory  effusion,  non-purtdetU.    It  is  very^*^*^?^' 
rarely  indeed  that  an  idiopathic  synovitis  causes  distension  to  tension, 
such  an  extent  that  the  fluid  has  to  be  removed.    Rest,  cold,  or  Idiopathic, 
leeches,  will  almost  always  sufficiently  reduce  it.    But  if  this 
mode  of  relief  be  decided  upon,  it  must  be  effected  with  a  fine 
aspirating  needle,  and  it  is  best  to  remove  only  sufficient  fluid  to 
lower  the  tension,  without  endeavouring  to  empty  the  sac,  in 
wliich  attempt  the  joint  structures  might  be  further  injured.     In 
jvspirating  joint  cavities,  the  needle  must  always  be  extremely 
sharp.     Incision  will  never  be  called  for,  but  good  results  might 
perhaps  be  got  by  using  Dr.  Southey's  small  trocar  and  canula. 
(See  later,  p.  454). 

But  in  cases  of  effusion,  arising  in  consequence  of  injury,  it  Or  trftum«tio. 
somewhat  more  frequently  occurs  that  the  internal  tension  is 
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SO  great,  that  it  is  right  to  prevent  permanent  injaij  through 
softening,  etc.,  of  the  ligamentous  structures  about  the  joint,  b]r 
removing  the  fluid.  This  is  always  done  by  aspiration  as  moD- 
tioned  above. 

In  rare  cases  of  chronic  effusion  into  a  joint,  where  the  quan- 
tity of  fluid  is  large,  the  signs  of  inflammation  absent,  and  when 
the  ordinary  measures  for  producing  absorption  have  fitiled, 
recourse  has  been  had  to  aspiration,  followed  by  pressure,  or  to 
tapping,  and  then  injecting  some  stimulating  fluid,  as  the 
tincture  of  iodine,  freely  diluted.  There  is  no  difficulty  in  the 
performance  of  this  operation,  but  it  is  not  one  that  should  be 
lightly  undertaken,  nor  until  all  other  measures  have  failed,  and 
the  usefulness  of  the  joint  is  greatly  impaired 

In  cases  of  very  severe  injury  to  a  joint,  as,  for  example,  that 
which  is  inflicted  on  the  knee  joint  in  some  cases  of  fracture  of 
the  patella,  the  joint  may  become  greatly  distended  with  blood 
as  well  as  with  inflammatory  eCTusion,  and  the  tension  here  alao 
may  be  so  great  as  to  call  for  aspiration,  as  was  mentioned  when 
we  were  considering  that  fracture.  But  the  power*of  re-absorptioD 
of  blood  is  very  great,  and  only  the  most  extreme  tension  is  at 
the  present  time  held  to  call  for  relief  in  this  way.  If  it  be 
adopted,  a  somewhat  larger  canula  or  needle  will  be  required 
than  for  simple  serum. 

Patients  who  are  examples  of  the  hasmorrhagic  diathesis,  either 
in  the  shape  of  haemophilia  or  purpura,  or  who  are  attacked  with 
scurvy,*  may  have  almost  spontaneous  effusion  of  blood  into 
their  joint  cavities.  In  these  cases  no  operative  interference  is 
ever  called  for,  and  the  effusion  must  be  left  to  be  re-absorbed 
by  natural  means. 

But  when  in  acute  arthritis  the  local  and  constitutional  signs 
point  to  the  presence  of  pus  in  a  joint,  the  line  of  treatment 
differs  in  almost  every  particular  from  those  we  have  been 
discussing.  Now,  every  hour's  delay  in  affording  relief  is 
dangerous,  and  the  question  lies  between  aspiration,  tapping 
with  a  large  trocar,  and  laying  open  the  joint  freely. 

*  The  reader  may  be  here  reminded  of  the  instances  of  a  similar  condition, 
namely,  of  spontaneous  hsemorrhage,  apparently  occurring  in  rickets,  or  in 
rickets  plus  scurvy,  which  have  been  recently  brought  forward  by 
Owen,  Page,  etc. 
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The  only  reason  for  using  an  aspirator  seems  to  be  that  there 
may  sometimes  be  still  left  a  doubt  as  to  the  nature  of  the  fluid 
within  the  joint.  If  it  be  slightly  turbid  serum,  it  is  just 
possible  that  suppuration  may  be  avoided,  but  if  it  be  pus, 
the  joint  will  certainly  have  to  be  freely  opened  sooner  or 
later,  and  we  fail  to  see  the  advantage  of  repeated  preliminary 
aspirations.  Tapping  with  an  ordinary  trocar  is  the  least 
satisfactory  course  of  all. 

If  a  joint  is  to  be  freely  opened,  this  must  be  done  by  such 
incisions  as  will  secure  drainage  and  a  free  passage  for  lotions,  etc. 

The  question  of  using  the  Listerian  method  must  be  left  to  the 
discretion  of  the  visiting  surgeon.  The  general  practice  now 
seems  to  be  to  employ  it  even  when  there  are  distinct  consti- 
tutional signs  of  septic  fever.  In  all  cases  the  joint  must  be  kept 
most  carefully  splinted,  and  great  attention  must  be  given  to  its 
position.  As  a  rule,  the  joint  cavity,  and  the  abscesses  which 
are  apt  to  form  in  its  neighbourhood  will  have  to  be  washed  out 
very  frequently.. 

Suppuration  inside  a  joint  also  occurs  in  the  later  stages  of 
chronic  arthritis,  and  will  often  call  for  relief  by  incision  ;  hardly 
ever  by  aspiration.  The  necessity  for  relief  is  not  in  these  cases 
so  urgent,  but  in  all  other  respects  their  management  is  similar, 
although  the  prognosis  is  much  less  hopeful. 

We  have  hitherto  considered  the  question  of  evacuation  of  Of  aspiration 
joint  cavities,  as  applying  to  all  joints,  but  it  is  the  knee  which  is  *^g  i^^o^nt. 
especially  apt  to  become  acutely  inflamed,  or  dropsical,  or  in  which 
there  is  found  blood,  or  acute  suppuration.  We  must  therefore 
consider  particularly  the  exact  methods  of  aspiration  and 
incision  of  the  knee,  although  we  need  not  do  so  in  the  case  of 
any  other  articulation. 

The  spot  where  the  synovial  membrane  of  the  knee  joint  comes 

nearest  to  the  surface,  is  on  the  inner  side,  at  the  level  of  the  lower 

border  of  the  patella,  and  the  aspirating  needle  should  there  be 

plunged  into  the  place  where  the  fluctuation  seems  to  be  most 

distinct,  entering  the  cavity  of  the  joint  at  right  angles  to  the  skin 

surface.    Gentle  pressure  should  be  made  upon  the  part  as  long  as 

any  fluid  escapes,  and  when  the  needle  and  trocar  is  withdrawn,  a 

very  small  pad  of  lint  soaked  in  collodion  may  be  placed  on  the 

spot,  as  a  precautionary  measure.    If  the  needle  be  one  of  the  fine 
2  Q 
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ones  generally  used  in  aspiration,  this  pad  is  hardly  necessar 

if  a  larger  trocar  and  canula  be  used,  it  should  never  be  on 

Incision  of  the     Incision  of  this  joint  is  commonly  performed  under  the  ca 


knee  joint. 


HouBemaid's 
knee. 


Ganglia, 


spray.  If  one  opening  only  be  made,  this  will  almost  alwi 
on  the  inner  side  ;  but  as  a  rule,  a  counter  opening  is  also  di 
advisable,  to  secure  thorough  drainage,  and  the  readiest  ¥f 
get  into  the  joint  on  the  outer  side  is  to  make  the  inner  in 
first,  and  then  to  pass  a  probe  or  director  across  the  intei 
the  cavity  until  it  can  be  felt  beneath  the  skin,  and  can  th< 
cut  down  upon. 

Of  acute  abscess  of  the  bursa  patellas  we  have  already  sf 
but  it  frequently  happens  that  this  bursa,  as  well  as  othei 
the  subject  of  chronic  enlargement,  from  accumulation  of 
within.  In  some  cases  this  may  be  re-absorbed  by  the  n 
of  iodine,  blisters,  etc.,  or  by  steady  compression,  or  strap 
But  very  frequently  it  will  be  necessary  to  evacuate  the  | 
or  gelatinous  contents  of  these  sacs.  The  best  way  to  do 
is  to  slip  a  sharp  double-edged  Paget's  or  tenotomy  knife 
their  interior,  drawing  the  skin  over  the  underlying  sac  i 
what  to  one  side,  so  that  a  valvular  opening  is  made,  and  ke 
up  pressure  with  the  fingers  till  the  contents  are  squeezed 
When  the  sac  is  emptied,  firm  compression  with  a  pad  and  1 
age  must  be  maintained,  and  it  will  generally  be  wise  to  res 
the  movement  of  the  part  by  means  of  a  splint.  Thus  in  the 
of  an  enlarged  bursa  patellae,  or  ''housemaid's  knee"  a 
splint  for  the  knee  joint  should  be  applied.* 

Simple  ganglia,  similarily,  are  saccules,  filled  with  a  mai 
like  white  of  egg,  which  form  in  connection  with  the  syn 
sheaths  of  tendons,  usually  of  the  extensor  tendons  of 
fingers,  as  they  course  over  the  back  of  the  wrist.  It 
often  be  found  that  firm  pressure,  or  a  blow  with  something 
is  firm,  but  not  very  hard,  such  as  the  back  of  a  heavy  book, 
succeed  in  rupturing  the  ganglion  subcutaneously,  so  tha 
contents  are  pressed  into  the  surrounding  tissues,  whence 
may  be  absorbed.  In  this  case,  after  they  have  thus 
burst,  a  pad  and  bandage  for  a  few  da3rs  is  all  that  wi 
required. 

*  See  on  this  question  a  paper  by  Mr.  Savory,  in  the  St.  Bartholoi 
Hospital  Reports  for  1865. 
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But  if  they  do  not  break  readily,  the  best  plan  is  that  just 
described  for  bursse,  namely,  to  slip  a  narrow  bladed  knife  into 
them  through  a  valvular  incision,  to  press  out  their  contents,  and 
then  to  apply  pressure,  and  a  light  splint. 

Compound  ganglia,  such  as  those  which  often  extend  beneath  Compound 
the  annular  ligament  at  the  wrist,  are  much  more  serious,  and  8:»aglia. 
cannot  here  be  considered 

Of  the  evacuation  of  serous  cavities.  Of  the  evacua- 

The  serous  cavities  of  the  pleura,  peritonaeum,  and  the  tunica  ^^""^  ^f  serous 
vaginalis  testis  are   frequently  the  seat  of  fluid  accumulations 
which  have  to  be  removed  by  aspiration,  tapping,  or  incision, 
and  the  methods  of  the  evacuation  in  each  case  must  be  con- 
sidered separately. 

Paracentesis   Thoracis  is  a  simple  enough   operation,  if  the  Paracentesis 
physical   signs   of  the  presence   of  fluid  are   distinct,   but  if    *^''**^' 
there   be  any  doubt  on  that  point,  or  if  the  pleura  has  to  be 
punctured  in  an  unusual  place,  it  will  be  safer  first  to  insert  a 
fine  exploring  aspirating  needle,  the  most  convenient  instrument 
being  an  ordinary  hypodermic  syringe. 

Aspiration  is  generally  the  method  chosen  when  the  fluid  is  By  aspiration . 
believed  to  be  serum,  or  when  the  pleura  is  to  be  opened  for  the 
first  time.  The  ordinary  pattern  of  the  instrument  is  shown  in 
Fig.  172,  and  its  management  has  been  described.  The  place  of 
selection  for  the  insertion  of  the  needle,  and  for  all  other  punctures 
and  incisions  into  the  pleura,  is  either  in  the  axillary  line  in  the 
middle  of  the  fifth,  or  of  the  sixth  interspace,  or  if  an  opening 
further  back  be  required,  it  may  be  made  in  the  seventh  or  eighth 
interspace,  about  three  inches  behind  the  axillary  line. 

The  needle  or  fine  trocar  must  be  very  sharp,  and  must  be  Mode  of 
inserted  with  a  **  stab  "  so  as  to  avoid  pushing  forward  any  false  ne**^ie!^'^  ^ 
membrane  which  may  be  adherent  to  the  parietal  pleura.     The 
patient  should  lie  as  low  as  the  performance  of  the  operation 
will  allow,  and  if  faintness  should  come  on,  the  evacuation  should 
be  stopped  for  a  time. 

The  aspirator  has  displaced  the  old  trocar  and  canula  to  a  great  By  a  trocnr 

extent,  but  the  latter  instrument  is  still  frequently  employed.**''  °^n"*- 

It  is  desirable,  when  a  trocar  is  used,  to  have  some  arrangement 

by  means  of  which  air  shall  be  excluded  from  the  chest  cavity 

during  the  operation.     The  usual  method  is  to  attach  to  the  side 
2  G  2 
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branch  of  Thomson's  piston  trocar  (Fig.  173)  a  piece  of  india> 


Fig.  173. — Thomsons  Piston  Trocar  with  Side  Branch, 
rubber  tubing,  long  enough  for  its  lower  end  to  be  below  the 
surface  of  some  water  contained  in  a  vessel  placed  upon  the  floor. 
If  the  contents  of  the  chest  are  foul,  as  in  empyema,  Condy 
or  carbolic  should  be  used  instead  of  water. 

The  tube  having  been  attached,  the  trocar  is  inserted  as  the 
aspirating  needle  was,  and  the  cutting  piston  is  immediately 
withdrawn  into  the  handle,  so  that  the  fluid  passes  down  the  side 
branch  and  down  the  tube,  which  acts  as  a  syphon. 

It  will  be  understood,  too,  that  with  this  trocar  it  is  possible 
to  wash  out  the  chest,  if  this  be  desired,  as  in  empyema.  For 
this  purpose  a  funnel  should  be  attached  to  the  end  of  the  tube, 
and  the  fluid  used  for  the  wasliing  out  (Condy,  Iodine  lotion,  etc.) 
will  flow  into  the  chest  if  it  be  poured  into  the  funnel,  when  it  is 
raised  above  the  level  of  the  patient,  and  will  flow  out  again 
when  it  is  depressed  beneath  that  level.  (This  washing  out, 
however,  is  far  better  performed  when  the  third  method,  i.e.  that 
by  incision,  is  the  one  adopted.) 

It  will  often  happen  that  tl-.e  aspirator  or  trocar  will  draw  ofi* 
healthy  serum,  and  that  the  operation  will  not  need  to  be 
repeated,  or  at  least  only  once  or  twice,  the  fluid  remaining 
serous  throughout.  But  if  the  evacuation  has  to  be  often 
repeated,  pus  is  almost  certain  to  be  formed,  while  in  other  cases 
it  may  be  present  from  the  first. 

We  have  now  to  do  with  an  empyema  instead  of  with  a  pleurisy 
with  eff'usion ;  and  although  this  condition  may  be  successfully 
treated  without  any  further  steps  than  aspiration,  or  tapping, 
it  will,  as  a  rule,  become  necessary  to  have  a  more  free  and 
more  permanent  opening,  or  openings ;  that  is^  the  usual  opera- 
tion for  empyema  must  be  performed. 
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This  operation  should  be  carried  out  with  all  antiseptic  pre-  incision  for 
cautions,  especially  if  the  pus  be  at  the  time  quite  sweet.     An  ®™py«»^ 
anaesthetic  will  generally  be  necessary,  but  it  must  be  given  with 
caution. 

If  one  incision  alone  is  to  be  made,  it  should  be  as  far  back 
and  as  low  down  as  possible,  in  the  seventh  or  eighth  interspace,  as 
before  mentioned.  A  free  incision  may  be  made  through  the 
skin,  1^  to  2  inches  long,  along  the  middle  of  the  space,  and 
then  the  muscles  must  be  divided  until  the  pleura  is  reached. 
Then  with  a  steel  director,  no  difficulty  will  be  found  in  scratching 
through  into  the  pleural  sac,  when  a  gush  of  pus  will  take  place. 
The  opening  may  then  be  enlarged  with  a  pair  of  dressing  forceps. 

When  the  excess  of  pus  has  come  away,  a  full-sized  drainage 
tube,  about  three  inches  long,  should  be  inserted,  care  being  taken 
that  it  can  by  no  possibility  slip  inside.  A  light  antiseptic  gauze 
dressing,  with  plenty  of  loose  gauze  or  marine  tow  to  absorb  the 
pus  must  lastly  be  applied. 

A  still  more  efficient  drainage  is  provided  if  the  method  of  a  Counter 
counter  opening  is  adopted.  This  may  be  conveniently  made  in  ^^P®"^"^?'- 
the  usual  place  for  paracentesis,  and  the  simplest  way  is  to  make 
the  upper  incision  into  the  pleura  first,  in  the  same  manner  as 
tlie  lower  one  just  described.  This  done,  a  long,  somewhat  curved 
silver  probe  can  be  passed  downwards  and  backwards,  till  its  point 
is  felt  between  the  lower  ribs  behind,  where  it  may  be  cut  down 
upon.  Separate  upper  and  lower  drainage  tubes  may  be  used, 
but  it  is  generally  better  to  pass  one  tube  having  numerous  side 
holes,  right  through  from  the  one  opening  to  the  other.  So  long 
as  the  pus  remains  sweet,  washing  out  is  hardly  necessary;  but 
these  empyemas  frequently  become  very  foul.  Now  however 
(especially  if  there  are  two  openings,  and  a  through  drainage,)  there 
is  no  difficulty  in  thoroughly  washing  out  with  some  disinfectant 
fluid,  such  as  Condy,  sanitas,  or  iodine,  etc. 

Whatever  plan  of  dressing  be  adopted,  the  material  into  which 
the  purulent  discharge  drains  through  the  tube  must  be  absorbent 
and  antiseptic.  Carbolic  gauze  and  **  gauze  waste  "  (small  pieces 
of  gauze  crumpled  up),  salicylic  wool,  carbolized  tow,  or  oakum, 
are  the  most  commonly  used,  but  there  are  many  others.  Care, 
too,  must  be  taken  that  the  tube  does  not  become  blocked  by 
being  bent  over  on  itself. 
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Paraoeiite8i& 
abdominis. 


By  a  trocar 
and  canula. 


Paracentesis  Abdomimis  is  a  more  simple  operation  than  that 
for  the  evacuation  of  the  pleural  cavity.  The  spot  chosen  is  almost 
always  midway  between  the  umbilicus  and  the  pubes,  and  exactly 
in  the  middle  line.  Before  tapping,  the  bladder  should  be  emptied, 
if  necessary,  with  a  catheter.  The  patient  should  be  placed  half 
sitting  up  in  bed,  and  a  very  broad  flannel  bandage,  or  some  form 
of  binder,  must  be  so  adjusted  that  it  can  be  tightened  up  froDi 
time  to  time,  to  give  support  to  the  abdominal  walls  and  contents, 
as  the  fluid  is  removed. 

A  simple  full-sized  trocar  and  canula  may  be  used,  but  a  much 
more  convenient  pattern  is  the  "piston  trocar,"  with  a  side 
branch  for  a  tube,  as  has  been  described  for  the  chest.  Pig.  173, 
but  a  good  deal  larger  than  is  requisite  for  the  purpose  of 
paracentesis  thoracis.  It  often  saves  pain  to  make  a  small 
incision  through  the  skin,  before  plunging  in  the  trocar.  The 
direction  of  the  puncture  should  be  backwards,  and  slightly  down- 
wards, for  as  the  abdomen  diminishes  in  size,  the  trocar  will  alter 
its  position,  tending  to  point  more  and  more  upwards  and  away 
from  the  fluid. 

Tlie  fluid  should  be  received  into  a  bucket  placed  on  the  floor 
by  the  side  of  the  bed,  and,  as  we  have  said,  the  abdominal  walls 
must  be  carefully  supported  throughout  the  operation.  The 
patient  must  be  watched,  less  faintness  should  come  on,  and  will 
often  require  a  little  stimulant.  If  necessary  the  flow  of  the  ascitic 
fluid  may  be  stopped  by  raising  the  tube  above  the  level  of  the 
ByaSouthey's  abdomen  till  the  faintness  passes  off. 

Another  way  of  draining  off  ascitic  fluid  is  to  employ  one  of 
Dr.   Southey's    trocars  (Fig.    174).     These  trocars    with    their 


trocar. 


Fig.  174. — Southey*s  Fine  Trocars  and  Canulw, 
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ensheathing  canuke  are  made  as  fine  as  possible,  and  can  be  con- 
nected with  a  specially  fine  kiud  of  drainage  tube.  The  insertion 
of  these  small  instruments  is  practically  painless,  and  is  performed 
in  the  same  place  and  direction  as  the  larger  ones.  When  the 
trocar  has  been  withdrawn,  the  canula  is  left  in  situ,  and  the  fine 
tubing  is  slipped  on  to  its  protruding  end.  The  tube  is  said  to 
deliver  the  fluid  at  the  rate  of  from  ten  to  twenty  ounces  per 
hour,  so  that  there  is  no  sudden  disturbance  of  the  visceral 
relations,  and  no  necessity  for  swathing  the  abdomen  in  any  form 
of  binder.* 

These  trocars  were  originally  introduced  by  Dr.  Southey  for  a  Anawrca  or 
different  purpose,  namely,  for  the  relief  of  severe  and  tense  f^J^^®*^^*^" 
anasarca — a  condition  which   may  here  be   conveniently  con-  ceUolar  tIssaeB 
sidered.     In  the  great  majority  of  cases  of  serous  effusion  into 
the  cellular  tissues,  elevation,  and  the  removal  of  all  obstruction 
to  the  venous  circulation  will  be  all  that  is  required,  and  if  the 
SDdema  be  more  obstinate  than  usual,  it  may  be  diminished  by 
bandaging,  and  especially  by  the  use  of  Martin's  nibber  bandage. 
But  sometimes  the  distension  of  the  parts  is  so  great  that  the 
skin  is  stretched  even  to  bursting,  and  a  peculiar  form  of  super- 
ficial gangrene,  combined  with  a  condition  of  erysipelas,  is  apt  to 
develop. 

Under  these  circumstances  it  becomes  necessary  to  relieve  the 
tension  by  removal  of  the  fluid,  and  this  was  commonly  done  by 
making  numerous  stabs  or  minute  incisions  with  a  small  scalpel 
from  which  the  serum  could  drain  away.  The  objections  to  this 
proceeding  were  that  the  limbs  affected  (usually  the  legs)  were 
forced  to  remain  wrapped  up  in  sloppy  clothes,  and  that  the  skin, 
bathed  in  the  exuded  serum,  soon  became  sodden.  Moreover, 
it  not  infrequently  happened  that  the  punctures  themselves 
became  the  starting-point  of  troublesome  sores,  or  erysipelas. 

These  objections  are  all  met  by  the  use  of  the  fine  canulsef 
above  mentioned.  Three  or  four  of  these  may  be  introduced  into 
the  dropsical  parts  by  means  of  the  trocar,  and  then  the  serum 
which  escapes  through  them  may  be  conducted  away  from  the 
bedclothes  by  the  india-rubber  tubing,  which  can  be  easily 
attached. 

♦  Vide  "Lancet,"  Augoat  10th,  1878. 
t  <*  Lancet,"  May  6th,  1877. 
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The  tubes  should  be  of  sufficient  length  to  discliarge  the  fluid 
into  some  vessel  below  the  bed. 

The  canulee  should  be  introduced  at  right  angles  to  the  surface 
and  should  fairly  enter  the  cellular  tissue.  Great  care  must  be 
taken  to  keep  the  iDstrumenta  scrnpulously  clean,  and  they 
should  always  be  placed  in  a  1  in  20  carbolic  solutioa  before  thepy 
are  used. 

The  treatment  of  hydrocele  of  the  tunica  vaginalis  may  either 
be  palliative,  remedial,  or  curative.  Thus,  it  oflen  occurs  that 
a  moderate-sized  hydrocele  may  remain  stationary  for  years, 
giving  little  or  do  trouble,  provided  only  that  the  scrotum  be 
properly  supported  by  a  suspensory  bandage. 

But,  in  most  cases,  the  serous  effusion  will  sooner  or  later  ac- 
cumulate to  an  extent  which  produces  discomfort  or  pain,  and 
very  frequently  the  sac  takes  only  a  short  time  (that  is,  one  to  be 
measured  by  weeks)  to.  fill.  The  remedy  in  these  cases  is  to  re- 
move the  fluid  by  tapping,  whenever  and  as  often  as  it  causes 
inconvenience  by  distension.  Although  it  very  rarely  happens 
that  the  fluid  does  not  reaccumulate,  still  most  patients  are  thus 
enabled  to  escape  any  real  disablement. 
a      In  deciding  whether  the  right  time  has  come  to  tap  a  hydrocele. 


Fig.  175. — Tapping  a  Hydrocele  {right  Kay). 
attention  should  be  given  rather  to  the  tenseness  of  the  sac,  than 
to  its  size.    It  is  always  wise  to  wait  until  it  is  fairly  full,  not  only 
because  the  operation  is  then  easier,  but  because  the  intervala 
between  the  tappings  should  be  as  long  as  possible. 
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No  surgical  operation  would  seem  to  be  easier  than  tapping  a 
hydrocele,  and  ic  truth  it  is  aa  easy  as  it  aeems  to  be.  Yet  even 
here  there  ia  a  right  and  a  wrong  way,  and  the  wrong  is  often 
choaen. 

The  points  to  be  looked  to  are,  that  the  testicle  be  protected  Method  of 
from  injury,  that  the  akin  of  the  scrotum  and  the  sac  be  made    •*  ^' 
tense  and  prominent  in  front,  and  that  tlie  cavity  be  entered  with 
one  stab  of  the  trocar,  the  veins  of  the  scrotum  being  avoided, 
and  tlie  depth  of  the  plunge  being  regulated  beforehand,  by  the 
position  of  the  finger  on  the  trocar. 

Most  of  these  points  are  shewn  in  Fig.  175,  where  the  left  hand  Tha  right  way. 
is  seen  to  be  making  the  tissues  tense  in  front,  and  at  the  same 
time  receiving  and  protecting  the  testis  behind,  wliUe  the  fore- 
6nger  ofthe  right  hand  steadies  the  trocar,  and  serves  as  a 
shield,  BO  that  it  cannot  be  pushed  in  too  far. 

In  Fig.  176,  on  the  contrary,  some  of  the  common  faults  com-  Tha  wrong 
mitted  in  tapping  are  illustrated,  such  as  the  oblique  position  of^'^' 


Fia.  176. — lapping  a  hydrocele  {wrong  rcay). 
the  trocar  (which  may  never  enter  the  sac  at  all),  the  left  hand 
pushing  the  testis  downwards  and  forwards,  etc. 
The  trocar  commonly  employed  is  shewn,  half  size,  in  Fig.  177) 


Fio.   m.— Hydrocele  Trocar. 
but  smaller  ones,  down  to  a  fine  exploring  trocar,  may  well  be 
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used.  When  all  the  fluid  that  will  escape  has  been  drawn  off, 
the  canula  must  be  withdrawn,  and  unless  a  needlessly  large 
instrument  has  been  used,  there  will  be  no  necessity  for  consider- 
ing the  wound.  A  suspensory  bandage  should  be  worn  from  the 
first. 

So  far  as  the  tapping  is  concerned,  the  directions  given  above 

for  the  ordinary  hydrocele  will  apply  almost  equally  to  any  of 

the  various  cystic  accumulations  which  are  common  here,  and  we 

need  not  consider  them  further. 

As  has  been  said,  the  tendency  of  hydrocele  is  to  recur  after 

of  hydrocele,  tapping,  and  the  object  of  what  is  known  as  its  radical  cure  is  to 
produce  such  an  inflammation  of  the  serous  lining  of  the  tunica 
vaginalis,  as  shall  produce  an  alteration  of  its  secreting  power, 
while  still  being  within  the  limits  of  safety. 

The  fluids  for       Although  at  the  time  of  the  introduction  of  this  treatment 

injection.  other  irritant  fluids  were  employed,  such  as  port  wine,  in  practice 
almost  the  only  ones  used  are  the  pharmacopo&ial,  and  the 
''Edinburgh,"  tinctures  of  iodine,  the  latter  being  a  good  deal 
the  stronger  preparation. 

The  operation.  If  the  P.B.  tincture  be  used,  the  usual  method  is  as  follows. 
The  hydrocele  is  punctured  and  the  fluid  drawn  off,  especial 
care  being  taken  that  the  canula  is  well  within  the  serous  cavity. 
This  canula  fits  over  a  syringe  with  a  metal  nozzle,  made  for  the 
purpose,  and  containing  about  half  an  ounce  of  the  tincture. 
This  is  then  very  slowly  injected,  the  syringe  disconnected, 
and  the  aperture  in  the  canula  closed  with  the  finger,  or  with 
a  splinter  of  wood.  The  scrotum  is  afterwards  so  manipulated 
for  about  a  minute,  that  the  iodine  is  made  to  come  in  contact 
with  every  part  of  its  interior,  and  then  about  half  the  quantity 
which  was  injected  is  allowed  to  escape. 

During  the  whole  operation  it  is  best  for  the  patient  to 
stand  (unless  he  be  likely  to  have  an  emotional  faintness),  and 
when  it  is  finished  he  should  go  to  bed.  There  may  be  some 
nauseating  pain  at  the  time  of  injection,  but  as  a  rule  this  comes 
on  about  three  or  four  hours  later,  and  should  continue,  with 
other  signs  of  inflammation,  for  about  a  week. 

As  soon  as  the  parts  can  bear  it,  it  is  often  wise  to  strap  the 
scrotum,  and  in  any  case  the  patient  should  wear  a  suspensory 
bandage  as  soon  as  he  begins  to  get  about.   The  whole  treatment 
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lasts  about  three  weeks.  Failure  more  frequently  comes  from  too 
little  action  being  set  up,  than  from  too  much,  and  if,  after  a  few 
hours  there  js  an  absence  of  more  than  a  moderate  amount  of 
heat  and  tenderness,  the  scrotum  should  again  be  freely  handled 
and  the  patient  desired  to  walk  about. 

Sloughing,  or  diffuse  cellulitis  is  very  rare,  and  when  present 
is  generally  due  to  an  escape  of  the  iodine  into  the  scrotal  tissues, 
through  malposition  of  the  canula. 

If  the  stronger  or  Edinburgh  tincture  be  used,  the  common 
practice  is  to  use  2  drachms  only,  and  Dot  to  withdraw  any  of  it 
after  injection  ;  this  plan  may  also  be  followed  with  the  English 
preparation. 

Hydroceles  which  have  resisted  this  method  of  radical  cure,  Other 
have  been  very  successfully  treated  by  the  passage  of  a  seton,  or 
by  incision  and  drainage  under  antiseptic  precautions.  The 
reader  is  referred  to  special  articles  on  the  subject,  such  as 
that  in  Holmes'  system,  for  a  description  of  the  usual  plans 
of  treatment. 
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catheters. 


Of  bongies. 


Of  THE  Use  of  Catheters — Aspiration  and  Tapping  of  the 
Bladder — Of  the  Use  of  the  Stomach  Pump,  etc 

In  this  chapter  we  shall  consider,  first,  the  chief  practical  points 
which  arise  in  connection  with  the  passage  of  instruments  along 
the  urethra  into  the  bladder ;  next,  the  methods  of  emptying  the 
bladder  of  its  contents  by  aspiration,  or  by  tapping,  and  of 
washing  out  the  bladder.  We  shall  then  pass  on  to  describe 
methods  of  washing  out  the  stomach  by  the  stomach  pump,  and 
by  other  means ;  the  introduction  of  food  into  the  stomach 
artificially ;  the  administration  of  enemata ;  and,  lastly,  the 
performance  of  hypodermic  injection. 

Of  ths  objects  oj  Catfieterisation,  or  the  passage  of  Bougies, 
Sounds,  etc. 

The  passage  of  a  catheter  may  be  required  for  the  relief  of 
retention,  whether  arising  from  spasm,  stricture,  or  enlarged 
prostrate,  or  an  atonic,  or  paralytic  state  of  the  bladder  walls ; 
or  from  a  combination  of  some  of  these  causes.  It  may  also  be 
necessary,  both  for  the  prevention  of  extravasation,  and  the  relief 
of  retention  in  cases  of  injury  to  the  urethra,  (and  sometimes  in 
rupture  of  the  bladder),  and  later,  for  the  prevention  of  traumatic 
stricture. 

Catheters  or  bougies  are  also  employed  for  the  cure  of 
strictures  by  mechanical  dilatation,  and  both  the  metal  instru- 
ments, and  what  are  known  as  medicated  bougies,  are  employed 
in  disorders  of  the  urethral  mucous  membrane,  such  as  gonor- 
rhoea. Again,  catheters  are  used  for  the  systematic  emptying  of 
the  bladder,  and  for  the  introduction  of  lotions,  ("washing  out" 
the  bladder)  to  improve  the  condition  of  its  mucous  membrane  ; 
and  ones  of  a  very  large  size  are  employed  to  remove  calculus 
debris  after  lithotomy,  and  more  rarely,  blood  clots. 

Lastly,  catheters  or  bougies  are  frequently  used  as  guides  to 
the  position  of  the  urethra,  or  of  strictures  in  it,  in  various 
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operations,  and  it  occasioDally  happens  tfaat  a  calculus,  impacted 
in  that  canal,  is,  by  nefuis  of  some  form  of  these  iostnunents, 
pushed  purposely  back  into  the  bladder. 

Sounds,  on  the  contrary,  are  used  purely  for  diagnostic  V^"*'!"" 
purposes,  and  almost  alvays  for  the  detection  of  vesical  calculus : 
while  itaffa  are  directors  of  various  shapes  and  curves,  which 
possess  a  deep  groove,  along  which  a  cutting  ioBtniment  may  he 
passed  for  the  incision  of  a  urethral  stricture,  or  for  entrance  to 
the  bladder.  There  are,  moreover,  many  other  instruments,  such 
as  internal  urethrotomes,  urethral  dilators,  galvanic  bougies,  ei4^, 
the  purposes  of  which  may  be  known  from  their  names.  With 
the  majority  of  urethral  instruments  we  have  here  nothing  to 
do,  and  as  we  have  already  considered  conditions  such  as  the 
retention  of  urine,  and  the  immediate  treatment  of  rupture  of 
the  urethra,  we  have  here  only  to  treat  of  the  actual  manipu- 
lative proceedings  which  are  necessary  for  the  skilful  passage 
of  catheters,  bougies,  etc. 

0/  the  different  kinds  qf  Catheten.  ?"^* 

The  ordinary  silver  or  plated  catheters  are  too  well  known  to  caifaoten,  etc. 
require  description.    They,  as  well  as  the  flexible  ones,  are  made 
in  England  and  America,  in  sizes  from  J,  up  to  12  or  15,  or  even  "^^  Engikh 
larger,  according  \a  an  arbitrary  gauge,  (Fig.  178).     In  France  a 


Pia.  m,— English  Catheter  Gauge. 
more  systematic  plan  is  followed,  the  numbers  of  the  instmments  The  Tit 
corresponding  to  their  circnmference  in  millimetres.  No.  1  being  K"^ 
1  mm.  round.  No.  fi,  &  mm.,  and  eo  on.    This  principle  gives  more 
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Prostatic 
catheters. 


Flexible 
catheters. 


Gum  elastic, 
two  kinds  of. 


numerous  sub-divisioDs ;  thus^here  are  18  numbers  (3  to  21) 
between  the  12  ordinary  English  ones  (1  to  12). 

With  regard  to  the  curve,  the  standard  one  is  common^ 
called  ''Brodie's/'  but  many  surgeons  prefer  to  h&ye  thor 
instruments  curved  according  to  their  own  notions.  Proetatie 
metal  catheters,  to  which  we  shall  again  refer,  are  also  generally 
named  after  Brodie.  They  differ  from  the  ordinary  ones  in  being 
both  longer  and  much  more  boldly  curved.  The  curve,  too, 
should  extend  quite  to  their  extremity,  which  is  not  always  the 
case  with  the  others  (Figs.  179,  180). 


Fig.  179. — Ordinary  Silver  Catheter. 


'.\'i':\i  ■' 


Fig.  180. — Prostatic  Silver  Catheter. 

Metal  bougies  or  solid  instruments  are  not  now  very  commonly 
used.    They  are  of  the  same  shape  and  gauge  as  catheters. 

A  very  useful  instrument  in  cases  where  the  urethra  is  tortuoas, 
is  a  flexible  metal  bougie,  made  of  pewter  or  of  some  similar 
alloy. 

Oi flexible  catheters  there  are  several  kinds,  but  the  principal 
ones  are  made  of  ''gum  elastic"  and  of  india-rubber.  Celluloid 
has  also  recently  been  used.  Gum  elastic  catheters  are  made  of 
some  preparation  of  gum  resins,  incorporated  into  the  meshes  of 
a  woven  tube,  which  should  in  all  cases  be  made  of  silk,  although 
linen  thread  is  often  used. 

There  are  two  chief  kinds  of  these  gum  elastic  catheters,  each 
made  in  several  qualities.  In  the  older  kind,  the  woven  basis 
is  stiffened  by  gum  resins,  and  varnished,  so  that  the  instrument 
is  yellowish  red  and  shows  the  meshes  of  the  silk  or  thread. 
These  catheters  are  flexible  when  heated,  but  toleftably  stiff 
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when  cold.  A  wire  stylet  of*  the  ordinary  catheter  curve  or 
of  any  other  which  may  be  desired,  is  generally  placed  in  their 
interior,  the  shape  of  which  they  will  retain  after  it  is  with- 
drawn, even  when  rendered  moderately  flexible  by  warming. 
With  regard  to  shape,  this  kind  is  always  uniformly  cylindrical, 
like  the  silver  catheters. 

The  other  kind  is  now  in  much  more  general  use,  and  many 
forms  of  catheters,  differing  especially  as  to  the  shape  of  their 
ends,  are  made  in  it.  These  are  the  **  black,  sofb  catheters/' 
originally  of  French  manufacture,  the  employment  of  which  is 
becoming  so  much  more  general  as  compared  with  metal 
instruments.  They,  like  the  first  kind,  have  a  woven  basis,  into 
the  meshes  of  which  some  resinous  preparation  is  incorporated, 
but  they  are  much  more  flexible,  and  have  nearly  superseded  the 
older  make. 

They  are  sometimes  made  uniformly  cylindrical,   but  more  S***P®  o'- 
generally  terminate  in  some  special  shape,  designed  to  facilitate 
their  passage.     Of  these  the  bulbous,  {h  boule)  or  the  olivary 
(Fig.  181)  is  the  favorite  with  most  surgeons. 
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Fig.  181. — Olivary  Gum  Elastic  Catheter. 
The  elbowed  catheter  again,  (Fig.  182)  is  often  extremely  use- 
ful, especially  in  protastic  cases,  as  will  be  directly  explained. 


aSB 
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Fig.  182. — Elbowed  Catheter. 

There  are  several  other  shapes  of  flexible  catheters,  among 
which  we  may  mention  Barnard  Holt's  conical  or  tapering  one. 

The  signs  of  a  good  gum  elastic  catheter  are,  that  it  should  ^*^"  ^  ^^ 
be  able  to  be  easily  tied  up  in  a  knot  without  any  cracking  of  catheters, 
the  surface,  and  that  when  its  point  is  pressed  upon  with  the 
finger,  it  should  bend  easily  over  in  a  uniform  curve,  and  should 
not  give  way  in  an  angular  fashion  at  the  eye.*  Care  should 
also  be  taken,  if  the  instrument  be  a  small  one,  that  it  is 
properly  pervious.  The  eye  should  be  clear,  and  with  perfectly 
smooth  edges  ;  and,  inasmuch  as  it  is  at  this  place  that  cheap. 


See  a  lecture  by  Mr.  Teevan,  <*  Lancet,"  Vol  I.,  ISSO,  p.  119. 
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Rubber 
catheters 


Bougies. 


badly  made  instruments  give  way,  especial  attention  should 
be  given  to  the  condition  of  this  opening,  and  the  catheter  should 
be  broken  and  discarded  if  any  crack  or  flaw  be  there  discoYered. 

Of  pure  india-rubber  catheters  there  are  two  or  three  Yarietie& 
The  forms  which  have  been  made  in  this  country  have  been 
principally  devised  with  the  idea  that  they  shall  be  self  retaining 
when  once  introduced  into  the  bladder.  Thus  they  have  been 
made  with  expanding  wings,  and  other  catches,  or  with  a  shaip 
elbow,  straightened  for  the  purposes  of  passage,  by  a  stylet^  bat 
as  yet  none  of  these  have  been  really  successful. 

But  there  is  a  French  kind  of  rubber  catheter  known  commoDly 
as  "  Jacques,"  which  is  of  great  value  from  its  perfect  sofixiesB 
and  flexibility.  It  is  made  of  a  red  rubber,  and  is  most  usefiil 
in  cases  where  an  instrument  has  to  be  left  in  the  bladder,  or 
where  the  patient  has  to  pass  one  for  himself. 

Solid  bougies  are  made  of  the  same  shape  and  size  as  the  hollow 
catheters  in  both  the  gum  elastic  materials,  and  the  two  kinds  differ 
from  each  other  in  respect  of  flexibility  in  just  the  same  way. 

"  Bougies  "  proper,  i.e.,  instruments  made  of  wax,  with  some 
woven  basis,  are  now  rarely  used ;  introduced  before  the  virtues 
of  india-rubber  were  understood,  they  were  then  almost  the  only 
kind  of  flexible  instrument  possible,  but  they  are  now  unnecessary 
and  inconvenient.  Wax  may  be  used  however,  as  the  vehicle  in 
some  forms  of  medicated  bougies. 

Two  other  forms  of  bougies  should  be  mentioned,  namely,  those 
made  of  whalebone,  and  of  catgut.  They  are  both  very  useful  in 
difficult  cases,  where  the  finest  instruments  can  hardly  be  passed. 
This  is  especially  true  of  catgut  which  may  with  patience,  be 
made  to  traverse  very  tortuous  paths.  They  are  sometimes 
moulded  into  a  twisted  or  corkscrew  form. 
General  points  General  points  in  the  passage  of  any  urethral  instrument. 
in  the  passage  There  are  some  points  common  to  the  passage  of  all  forms  of 
catheters,  and,  to  a  large  extent,  of  bougies  also,  which  may  be 
enumerated  before  we  describe  more  particularly  the  passage  of 
metal  and  flexible  instruments  respectively. 

I.  As  to  size.  It  may  be  laid  down  as  a  rule  almost  without 
exception,  that  in  any  given  case  the  catheter  which  sAould  be 
used  is  the  largest  which  can  be  used,  within  the  limits  of  the 
normal  calibre  of  the  urethra,  so  that  in  cases  where  there  is  no 


catheter. 


As  to  size. 
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narrowing  of  the  canal  itself,  a  full-sized  instrument  should  be 
chosen  ;  and  when  there  is  a  narrowing,  as  in  strictures,  the 
practice  should  be  to  work  downwards  from  instruments  which 
are  too  large,  until  one  which  will  pass  is  reached  ;  not  upwards 
from  those  which  are  too  small,  to  the  same  point.  The  reason 
for  this  rule  is  that,  other  things  being  equal,  the  smaller  the  instru- 
ment the  harder  it  is  to  avoid  catching  in  folds  of  the  mucous 
membrane,  or  in  the  lacunsB  of  the  urethra,  and  thus  damaging  it ; 
on  the  other  hand,  the  larger  the  instrument,  the  more  likely  is 
it  to  remain  in  the  canal,  and  by  stretching  the  lining  membrane, 
to  obliterate  folds,  and  to  pass  by  lacunse,  false  passages,  etc. 

So,  too,  in  cases  of  rupture  of  the  urethra,  a  fair-sized  instru- 
ment, say  No.  7  or  8,  may  pass  over  the  wound  and  into  the  bladder, 
when  a  smaller  one  would  have  its  point  engaged  in  the  rent,  and 
thus  matters  would  be  made  worse  than  before.  In  any  case,  if  the 
larger  one  will  not  pass,  the  smaller  is  unlikely  so  to  do. 

As  is  well  known,  the  meatus  is  in  most  cases  the  narrowest 
part  of  the  canal,  and  it  is  sometimes  so  contracted  that  a 
full-sized  instrument  cannot  be  passed.  In  this  case  it  may  be 
carefully  nicked  with  a  pair  of  scissors,  exactly  in  the  middle 
line  above  and  below,  or  below  only,  as  may  be  required.  Usually 
a  very  slight  division  of  the  tissues  suffices. 

In  England  it  is  generally  held  that  a  No.  12  catheter  repre- 
sents the  calibre  of  a  full  sized  urethra,  or  rather  that  if  a  No.  10 
or  12  passes  easily,  it  may  be  supposed  that  there  is  no  stricture. 
This  may  be  taken  as  true  for  most  practical  purposes,  but  Size  of  nonnal 
American  surgeons  are  more  liberal  minded  in  their  ideas,  both  ^^^  ^' 
as  to  the  size  of  a  normal  urethra,  and  of  the  instruments 
which  may  be  passed  along  it.  Dr.  Otis  has  shown  that  the 
average  calibre  of  the  male  urethra  in  the  living  is  not  less  than 
28  mm.  (about  No.  16  of  the  English  catheter  gauge),  so  that 
a  stricture  might  diminish  the  urethral  calibre  7  mm.  (i.e.,  from 
Nos.  16  to  12),  before  it  would  be  detected  by  what  most  English 
surgeons,  and  most  patients,  consider  a  full  sized  instrument. 
Dr.  Otis  has  further  shown  that  normal  urethras  differ  greatly 
in  their  calibre,  and  that  there  is  a  close  relationship  between  the 
circumference  of  the  penis  and  the  tube  it  contains.* 

*  For  a  full  consideration  of  ihia  question  see  Mr.  Teevau's  first  Lettsomian 
lecture,  "Lancet,"  Vol.  I.,  18S0,  p.  119. 
2  H 
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Importance  of     u.  rpho  surgeoQ  shoiild  personally  assure   himself  that  tlie 

catheters.  ^    catheters  he  is  about  to  use  are  absolutely  clean,  and  it  will  be 

well  to  wash  them  through  with  Condy  or  carbolic  at  the  time 

of  use.    To  use  a  foul  catheter  is  to  expose  the  patient,  wantonly, 

to  a  distinct  danger  of  blood  poisoning,  and  it  is  a  question 

whether  the  duty  of  cleansing  catheters  after  use  should  ever  be 

left  to  the  nurses  or  porters. 

^^^'^"hl"**        III.     All  instruments  should  be  warmed    and   oiled  befoie 

warmed  and     passing.     The  spasm  will  be  greatly  increased   or   diminished 

oiled  before     according  as  to  whether  this  precaution  be  observed  or  no. 

gpawe  .       jy     ,|,j^^  passage  of  any  instrument,  but  especially  if  it  be  a 

Constitutional  ,  ,  V        i      /   .    .  i       r  li  ^  ^  i    i 

dlHturbance.  metal  one  passed  for  the  first  time,  may  be  followed  by  maraed 
constitutional  disturbance,  such  as  rigor,  or  repeated  rigors,  higb 
temperature,  etc.  This  urethral  fever,  or  urethral  shivering,  as 
milder  cases  are  called,  is  generally  transient,  but  may  even 
be  fatal  in  damaged  constitutions.  Therefore  it  is  that  Sir 
James  Paget^  advises  that  a  catheter  or  sound  should  if 
possible  be  passed  for  the  first  time,  not  in  the  surgeon's  con- 
sulting room,  but  in  the  patient's  own  room. 
Retention  of  V.  Any  form  of  catheter  or  bougie  may  require  to  be  retained 
i^ttie*bSdd'^^^  ^^^^  bladder,  but  the  flexible   kinds  are   borne   much 

better  than  the  silver  ones,  and  the  soft  india-rubber  ones  best 
of  all.  It  rarely  happens  that  a  metal  instrument  can  be 
retained  for  more  than  twenty-four  hours  without  setting  up 
some  cystitis. 

It  is  hardly  possible  so  to  fasten  in  a  catheter  that  the  patient 
cannot  remove  it  if  ho  will,  but  it  is  not  difficult  to  manage  so 
that  it  will  not  come  out  of  itself. 

Whatever  plan  be  adopted,  if  a  flexible  catheter  be  employed 
it  is  advisable  to  pass  some  form  of  stylet,  about  four  inches  long, 
down  the  commencement  of  the  tube,  so  that  the  part  which  lies 
in  the  penile  portion  of  the  urethra  should  be  stifiened. 

The  least  efficient  way  of  retaining  an  instrument  is  to  tie  a 
piece  of  tape  round  the  handle,  so  that  there  are  two  short  ends 
hanging  down,  one  at  either  side  ;  and  then  to  fasten  these  tapes 
to  the  penis,  by  strips  of  plaister,  very  well  warmed.  Another 
way  is  to  tie  similar  pieces  of  tape  to  the  pubic  hair  on  either 
side.     (This  answers  very  well  in  women). 

*  Clinical  Lectures,  p.  65. 
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A  very  common  plan,  &nd  0116  vliicb  is  almost  alwaysefficieDt,  is 
sliewQ  iu  the  accompanying  illustration  (Fig.  183).     A  piece  of 


Pia.  183. — Method  o/tying  in  a  catheter. 
broad  bandage,  a  foot  longer  than  twice  the  circumference  of  the 
abdomen,  is  torn  down  so  as  to  make  a  four-tailed  bandage,  the 
undivided  central  portion  being  a  little  less  than  the  distance 
between  the  two  anterior  iliac  spines  of  the  patient.  This  part 
is  laid  over  tlie  front  of  the  hypogastrium.  The  lower  pair  of 
tails,  one  on  each  side,  are  then  passed  behind  the  back,  crossed, 
and  brought  round  to  the  front,  and  tied  together  in  the  middle 
line.  The  lower  pair  are  then  twisted  round  the  belt  thus  formed, 
and  passed  round  the  top  of  the  thighs,  going  backwards  over  the 
trochanters,  and  up  through  the  crutch  and  across  the  groins  to 
where  they  started  opposite  the  iliac  spines,  where  the  ends  must 
be  fastened.  The  thighs  are  thus  encircled  by  two  loops,  which 
hang  from  the  top  of  the  abdominal  belt,  and  all  that  remains  to 
be  done,  is  to  attach  the  centre  of  a  piece  of  tape  to  the  handle  of 
the  catheter,  so  that  the  two  ends,  one  at  each  side,  may  be  tied 
to  the  front  of  the  loops,  at  the  spot  where  th^  will  retain  tbe 
catheter  most  firmly. 

If  it  be  thought  desirable,  these  tapes  may  further  be  tied 
together  in  the  direction  of  tbe  dotted  lines  in  the  figure. 
2  H  3 
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Another  variation  is  to  have  four  ends  of  tape,  two  on  each 
side,  one  of  each  pair  being  fastened  to  the  loop  farther  back  in 
the  perinseum,  and  the  other  a  little  furtiier  forward  than  the 
single  one  shown  in  the  illustration,  the  two  pulling  against  each 
other  like  the  stays  of  a  mast. 

A  plan,  very  similar  to  the*  above,  is  that  figured  by  Mr.  Heath 
in  his  Minor  Surgery.  A  ring  of  ivory  or  gutta-percha  encircles 
the  root  of  the  penis  ;  the  tapes  are  fastened  to  it,  and  it,  in  its 
turn,  to  the  loops  round  the  top  of  the  thighs.  This  is  probahfy 
the  firmest  way  of  all. 

The  passage         Of  the  passage  of  metal  catheters^  etc. 

catheters,  etc  ^^  almost  all  text-books  which  treat  of  the  practice  of  surgery, 
a  verbal  description  will  be  found  of  the  manoeuvres  necessary  for 
the  introduction  of  a  metallic  catheter  into  the  bladder,  but  we 
believe  that  such  descriptions  are  only  waste  of  space,  and  of  the 
author's  and  reader's  time.  We  do  not  think  it  is  within  the 
power  of  words  to  convey  to  a  student,  who  has  no  personal 
experience,  any  real  idea  of  the  movements  of  the  hand  and  ¥nri8t, 
or  of  the  complex  sensations  which  guide  and  inform  the  surgeon 
of  the  position  of  the  point  of  the  instrument,  of  the  direction  in 
which  it  is  travelling,  or  of  the  condition  of  the  canal  which  he 
is  exploring.  Such  descriptions  are  no  doubt  perfectly  intelli- 
gible to  those  who  know  the  direction  of  the  urethra,  but  these 
stand  in  no  need  of  them.  The  student  will  find,  further,  that  the 
knowledge  of  the  anatomy  of  the  pelvis  which  he  has  acquired  in 
the  dissecting-room,  essential  as  it  may  be,  will  stand  him  in  no 
stead  in  the  actual  passing  of  a  catheter  on  the  living. 

There  is  only  one  way  to  learn  to  pass  silver  catheters,  and 
that  is,  to  pass  them,  at  first  of  course  under  direction  ;  and  it 
may  not  be  out  of  place  to  remind  house  surgeons  and  dresses 
that  they  will  in  all  probability  never  again  have  such  opportunities 
of  practice  ;  and  although  we  are  far  from  advising  unnecessaiy 
catheterisation,  still  they  will  do  wisely  to  seize  all  legitimate 
occasions  for  acquiring  that  most  important  accomplishment, 
the  being  "  a  first-rate  hand  with  a  catheter."  * 


*  The  dresser  then  should  from  the  first  moment  of  entering  upon  hk 
work,  determine  to  learn  how  to  catheterise,  and  may  profitably  set  about  it  ui 
Bome  such  way  as  the  foUowing.  To  begin  with  he  can  conveniently  leaia 
the  general  direction  of  the  urethra  in  children  and  adults,    and   pretty 
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We  have  already  said  that  in  passing  catheters  the  rule  should 
be  to  proceed  downwards  siz3  by  size,  until  the  largest  which  will 
pass  is  arrived  at.  This  is  especially  true  of  metal  instruments. 
The  smallest  sizes,  Nos.  ^  to  3,  are  difficult  to  pass  even  along 
urethras  which  are  healthy,  and  damage  is  readily  inflicted  by 
them. 

Catheters  of  a  very  large  size  are  chiefly  employed  in  the 
operation  of  lithotrity  for  the  removal  of  debris;  or  after 
perinaeal  section,  or,  as  has  been  mentioned  (page  58),  they 
may  be  required  for  the  removal  of  blood  clots.  In  passing  them 
great  care  must  be  taken  not  to  injure  the  urethra. 

Silver  prostatic  catJieters  are  larger  than  the  ordinary  ones,  and  Paangeof 
their  curve  is  a  segment  of  a  largfer  circle.     Generally  speaking,  a  ^^etwT***^^ 
full  sized  instrument  (No.  12)  is  very  easy  to  pass,  slipping  in 
almost  by  its  own  weight,  but  the  use  of  metal  prostatic  instru- 
ments of  a  small  calibre  should  be  avoided,  except  for  very  good 
reasons. 

The  house  surgeon  will  frequently  have  occasion  to  explore  the  ^*PJ^^^' 
bladder  for  the  detection  of  a  calculus.  The  old  fashioned  f^^  calcolnf. 
sound  was  curved  in  the  same  manner  as  a  catheter,  and  was 
passed  in  the  same  way.  But  more  recently,  an  improved  hollow 
cylindrical  handle  has  been  adopted,  and  a  short  bulbous  end 
almost  at  right  angles  to  the  stem.  These  are  not  so  easy  to 
introduce,  but  are  much  better  fitted  to  thoroughly  explore  the 
bladder.  Sounding  should  always  be  performed  when  the  bladder 
contains  a  fair  amount  of  urine ;  failing  this,  about  half  a  pint 
of  lukewarm  water  may  be  injected. 

frequently  in  prostatic  cases,  by  passing  fuU  sized  instraments  in  the  dead 
house.  And  he  wiU  there  also  learn,  to  a  certain  extent,  the  *'  feel "  of  the 
normal  urethra.  He  should  then  look  out  for  cases,  which  will  be  fairly 
numerous  in  the  wards,  which  require  the  regular  passage  of  an  instrument ; 
such  cases  as  those  of  chronic  cystitis,  atony  of  the  bladder,  paralytic  cases, 
and  the  like.  Having  learned  the  normal  urethra,  he  should  now  go  on  to 
cases  of  chronic  stricture,  where  the  urethra  presents  no  great  contraction  ot 
difficulty,  such  as  those  which  are  on  the  high  road  to  recovery,  or  which  are 
only  commencing  ;  thence  he  may  proceed  to  the  more  difficult  onee,  and  to 
the  use  of  the  prostatic  catheter,  and  so  on  till  he  feels  that  he  stands  on 
tolerably  firm  ground.  In  all  those  cases  the  house  surgeon  may  be  of  the 
greatest  assistance  to  the  dresser  in  his  ward  and  casualty  work,  and  he  may 
rest  assured  that  help  thus  kindly  and  timely  rendered  will  never  be  thooght 
lightly  of  at  the  time,  nor  forgotten  in  after  years. 
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In  prostatic 


The  iDtroduction  of  a  lithotomy  sta£f  is  a  step  in  a  major 
surgical  operation. 

Of  the  passage  of  flexible  Catheters,  Bougies,  etc. 

The  use  of  metal  instruments  is  becoming  every  day  less 
general,  and  that  of  flexible  ones  more  so.  The  latter  are  much 
less  liable  to  produce  any  constituti(mal  disturbance ;  damage 
cannot  be  inflicted  to  the  uretlira  by  them,  and  they  require  no 
skill  to  introduce.  For  all  general  purposes,  the  olivary  shape 
(see  Fig.  181)  will  be  found  the  best,  and  cheap  catheters  are 
always  bad  and  unsafe  to  use. 

The  method  of  introduction  of  the  ordinary  black,  flexible 
catheters  and  bougies,  or  of  whalebone  bougies,  or  catgut,  calls  for 
no  remark,  but  with  regard  to  the  stiffer  form  of  gum  elastic 
instrument,  it  should  be  mentioned  that  the  stylet  which  serves 
to  keep  them  in  shape,  should  almost  always  be  withdrawn  before 
they  are  passed. 

In  prostatic  cases  it  often  happens  that  the  ordinary  olivary 
catheter  hitches  against  the  middle  lobe  of  the  gland,  and  will 
not  pass.  Sometimes  it  will  be  found  that  a  very  soft  india-rubber 
one  will  ride  easily  over  the  obstruction,  and  still  more  often  an 
elbowed  instrument  (cond^)  will  do  so.  But  a  good  deal  of 
manoeuvering  may  be  required  in  such  a  case.  Thus,  the  finger 
may  be  placed  in  the  rectum,  or  the  perin«)um  may  be  supported. 
Another  method  that  sometimes  succeeds  in  difficult  cases  is  to 
pass  a  gum  elastic  catheter  with  a  stylet  bent  to  a  sufficient  curve, 
and  when  its  passage  is  arrested,  to  withdraw  the  stylet  for  about 
an  inch  and  a  half.  This  may  have  the  effect  of  raising  the  point 
of  the  catheter  almost  vertically  over  the  lobe  of  the  prostate, 
and  if  this  occurs  it  will  pass  into  the  bladder  upon  the  complete 
withdrawal  of  the  stylet. 

Probably  the  best  plan  of  all  for  the  general  run  of  cases  is 
that  recommended  by  Sir  Henry  Thompson,*  namely,  to  keep  a 
gum  elastic  catheter  for  a  month  or  so  upon  an  over  curved  styUt; 
then  when  it  has  to  be  used,  the  stylet  is  removed  and  the  shaft 
of  the  catheter  bent  back  to  the  ordinary  curve.  In  the  passage 
down  the  urethra,  through  the  spring  of  the  catheter,  the  over 
curve  is  gradually  reassumed,  so  that  by  the  time  the  prostate  is 
reached,  the  point  of  the  instrument  is  able  to  pass  over  it. 

*  Diseases  of  Urinary  Organs,  1876.    ChurchiU,  p.  113. 
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Lastly,  it  may  happen,  and  perhaps  more  ofiben  than  is  Breaking  of 
generally  supposed,  that  a  defective  instrument  breaks  o£f  short  at  urethra, 
the  eye,  and  that  the  frafi^ent  remains  in  the  urethra.  This 
accident  should  not  occasion  undue  alarm,  although  the  result  may 
possibly  be  serious.  If  the  piece  can  be  felt  in  the  penile  or 
bulbous  urethra,  efforts  may  be  made  to  work  it  forwards  by 
manipulation  until  it  can  be  easily  seized  by  a  pair  of  urethral 
forceps.  If  it  cau  be  felt,  but  cannot  be  moved,  then  these 
forceps  may  be  very  carefully  passed  down  to  it,  every  precaution 
being  taken  not  to  push  it  backwards  into  the  bladder ;  but  no 
good  can  come  of  plunging  the  forceps  blindly  into  the  urethra  if 
the  fragment  cannot  be  felt.  In  such  a  case  the  best  course  is  to 
send  the  patient  to  bed,  to  direct  plenty  of  non-irritant  fluids  to 
be  taken,  and  to  diminish  local  spasm  by  means  of  morphia  as  a 
suppository,  or  hypodermically  or  by  opiate  eneniata. 

In  all  probability  the  missing  piece  will  be  passed  in  the  urine 
within  24  hours,  but  if  this  should  not  be  the  case,  no  personal 
consideration  on  the  part  of  the  dresser  or  house  surgeon,  and  no 
absence  of  symptoms  on  the  part  of  the  patient,  should  prevent 
an  immediate  report  to  the  visiting  surgeon,  on  whom  will 
devolve  the  responsibility  of  deciding  firstly,  whether  the  piece  is 
still  in  the  urethra,  or  is  in  the  bladder,  and,  secondly,  what 
further  steps  should  be  taken  for  its  removal. 

Of  Aspiration  of  the  Bladder,  over  t/ie  Pubes.  Aspiration  of 

This   has  become   the  more   common   way  of  emptying  the  over  the  pnbes 
bladder  by  other  than   the  natural   passage,  since  it  has  been 
recognised  that  the  operation  may  safely  be  repeated  at  short 
intervals ;   as   many   as  a  dozen   aspirations    being   frequently 
performed. 

The  instrument  used  may  be  the  one  previously  mentioned, 
(see  aspiration  of  abscesses)  or  the  combination  of  aspirator 
and  stomach  pump,  figured  a  few  pages  later,  p.  476.  In  any 
case  the  operation  is  of  the  simplest ;  the  points  to  bear  in  mind 
are,  that  the  condition  of  the  bladder  must  be  accurately  made 
out,  and  the  thickness  of  its  walls  estimated  as  far  as  possible,  for 
a  bladder  may  be  over-distended,  and  yet,  through  the  muscular 
hypertrophy  of  its  walls,  may  rise  only  a  very  little  way  over  the 
pubic  crest;  that  the  aspirating  trocar  must  be  very  sharp,  so  that 
the  bladder  walls,  if  thus  thickened,  may  be  readily  pierced ;  and 
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lastly,  that  the  bladder  must  be  entered  fairly  at  right  angles, 
just  above  the  pubes.  A  fine  trocar  and  canula,  not  a  pm 
pointed  hollow  needle,  must  be  used,  and  the  best  pattern  is  that 
in  which  the  trocar  acts  as  a  piston,  and  wheu  withdrawn  through 
the  canula,  allows  the  urine  to  escape  by  a  side  branch.  For 
aspiration  the  patient  must  be  lying  down. 

^^ef  b       ^^  Puncture  of  the  Bladder  by  the  Jiectum. 

he  rectum  This,  at  one  time  the  only  recognised  method  of  panctming 

the  bladder,  is  now  more  rarely  performed.  But,  supposing  it  to 
have  been  selected,  the  patient,  who  had  better  be  ansesthetiaed, 
should  be  held  in  the  litliotomy  position  at  the  foot  of  an 
operating  table.  The  surgeon  sitting  in  front  of  him,  with  his 
left  forefinger  feels  for  the  trigone  of  the  bladder,  which,  under 
the  conditions  of  distension,  will  be  obviously  bulging  into  the 
rectum  beyond  the  prostate.  He  then,  with  his  right  hand 
passes  the  curved  trocar  and  canula  here  figured,  (Fig.  184)  with 


Not  snitable 
in  cases  of 
enlarged 
prostate. 


Fig.  184. — Trocar  for  Puncture  of  Bladder  by  the  Rectum. 

the  trocar  withdrawn  into  its  sheath.  Having  satisfied  himself 
that  the  end  of  the  trocar  is  pressing  against  the  base  of  tlie 
bladder,  he  withdraws  his  left  hand,  and  with  it  holds  the  shield 
of  the  canula  steady.  With  Iiis  right  hand  he  then  depresses  the 
handle  of  the  trocar,  and  at  the  same  time  drives  it  onwards 
through  the  canula  and  the  bladder  wall,  which  it  should  enttf 
nearly  at  a  right  angle.  The  trocar  should  be  very  sharp,  and 
the  puncture  should  be  quickly  made.  The  trocar  is  tlien  with- 
drawn, and  the  urine  allowed  to  escape. 

Cases  of  much  enlarged  prostate  are  not  proper  ones  for  this 
operation,  and  it  is  the  very  frequent  concurrence  of  this  enlarge- 
ment with  retention,  wliether  the  retention  be  actually  caused  by 
it,  or  by  a  stricture,  which  has  led  to  its  general  disuse. 

The  canula  may  be  withdrawn  when  the  bladder  is  empty,  or 
may  be  retained  for  a  day  or  two,  but  not  longer.  The  retention 
is  not  easy,  and  the  instrument  is  extremely  liable  to  slip  out 
upon  whatever  plan  it  is  tied  in.     The  best  way  is  to  make  an 
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incomplete  double  T  bandage  (Fig.  62),  and  to  stitch  a  piece 
of  adhesive  strapping,  two  inches  square,  to  the  inner  surface 
of  the  perineal  strip,  just  where  it  comes  over  the  anus.  A  hole 
must  be  cut  in  the  bandage  and  strapping  to  correspond  to  the 
aperture  of  the  canula,  and  the  strapping  must  then  be  applied 
to  its  shield  and  the  bandage  tiglitened  up.  During  defsecatiou, 
the  only  way  is  to  hold  the  canula  in  with  the  hand. 

Of  Washing  out  the  Bladder,  Of  washing 

This  operation    is   frequently  required   in  cases  of  chronic  ^]*^^j^ 
cystitis.     Whatever  be  the  cause  of  this  condition,  and  although 
the  operation  is  easy  enough,  it  requires  some  care  to  avoid 
giving  needless  pain,  or  harmful  irritation.    The  fluids  commonly 
used  are  plain  water,  or  such  acid,  astringent,  or  anod3me  pre- 
parations, as  weak  lotions  of  nitric,  or  nitro-hydrochloric  acids, 
of  nitrate  of  silver,  or  sulphate  of  zinc ;  of  acetate  of  lead,  or 
sulphate  of  quinine.  Condy,  sanitas,  carbolic,  or  iodine  are  also  By  doable 
used,  and  occasionally,  some  preparation  of  opium.    A  two-wayed  °^!?^*** 
catheter  (Fig.  185)  is  often  used  for  this  purpose,  and  does  well. 


Fig.  185. — Doubled  Channelled  Catheter. 
although  no  better  than  other  simpler  plans.  The  instrument, 
which  is  made  in  silver,  or  gum-elastic,  and  which  contains,  as  shown 
in  the  figure,  two  channels,  with  separate  apertures,  is  inserted  in 
the  ordinary  fashion.  The  natural  or  straight  canal  is  then 
connected  with  a  tube,  attached  to  some  form  of  syringe,  (a 
Higginson's  (Fig.  186)  would  be  about  the  best),  and  then  a 


Fig.  186. — Common  Iligginsoue  Syringe. 
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stream  of  the  desired  lotion  is  seut  into  the  bladder,  and  retnms 
by  the  other  channel. 

Another  method  is  to  pass  a  full  sized  metal,  or  flexible  catheter, 
and  to  inject  as  before,  but  limiting  the  amount  to  well  within 
the  capacity  of  the  bladder ;  when  the  S3rringe  is  discomiected,  the 
bladder  will  eject  the  fluid,  and  the  washing  may  be  repeated. 
This  is  a  tedious  process  however,  and  all  the  advantages  of  the 
two-wayed  catheter,  without  its  complications,  may  be  secured  by 
passing  a  large  catheter  and  attaching  a  tube  with  a  fannel  at  its 
end.  The  tube  should  be  not  less  than  three  feet  long,  and  the 
funnel  should  first  be  held  about  a  foot  above  the  level  of  the 
bladder,  and  a  sufficient  quantity  of  fluid  poured  into  it ;  this 
being  done,  the  funnel  should  be  depressed  below  tlie  bladder 
level ;  both  funnel  and  tube  will  now  act  as  parts  of  a  syphoD, 
and  the  fluid  will  be  more  efl'ectually  expelled  than  if  the  walls  of 
the  viscus  were  the  only  agents  for  the  injection. 

This  method  we  believe  to  be  the  simplest  and  the  best, 
but  in  it,  as  in  all  otiiers,  care  must  be  taken  not  to  unwit- 
tingly produce  too  much  distension  of  the  bladder  walls,  and  also, 
not  to  inject  any  air  into  the  bladder  cavity.  The  suffering- 
which  the  presence  of  air  there  causes,  and  the  difficulty  with 
which  it  is  expelled,  are  somewhat  remarkable,  when  both  the 
tolerance,  and  the  power  of  expulsion  of  gas,  shewn  by  the 
neighbouring  viscus,  the  rectum,  are  considered. 

Of  the  passage  of  Rectal  Bougies,  Hnematay  etc. 

Bougies  are  frequently  employed  in  the  treatment  of  simple 
and  syphilitic  strictures  of  the  rectum,  and  also,  but  much  more 
rarely,  in  malignant  strictures.  These  instruments  are  made 
of  flexible  gum  elastic,  vulcanite,  metal,  or  wax.  They  are 
arranged  in  graduated  sizes,  and  are  either  cylindrical  or  conical. 

The  passage  of  a  bougie  when  malignant  disease  is  known,  or 
suspected  to  be  present,  should  never  be  undertaken  on  the 
house  surgeon's  own  raspousibility,  nor  should  one  be  passed  by 
him  unless  the  stricture  be  within  reach  of  the  finger  ;  the  opera- 
tion is  almost  always  painful,  but  wax  bougies  give  tUe  least 
suffering,  and  metal  ones,  the  most.  Those  of  gum  elastic  are  in 
most  common  use.  They  should  be  well  warmed  and  oiled,  and 
are  best  introduced  while  the  patient  lies  on  the  left  side,  in  the 
obstetric  position.     The  right  forefinger  should  be  passed  up  to 
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the  stricture,  and  then  the  bougie  passed  along  it,  and  thus 
guided  into  the  aperture.  No  force  should  ever  be  used.  As  a 
rule  the  instrument  is  allowed  to  remain  in  some  ten  minutes  or 
quarter  of  an  hour  ;  if  the  pain  be  great,  a  morphia  suppository 
may  be  given  either  half  an  hour  before  the  introduction,  or 
immediately  after  the  withdrawal. 

The  operation  of  washing  out  the  rectum,  that  is,  the  adminis-  Washing  out 
tration  of  enemata,  need  hardly  detain  us.     The  ordinary  enema, 
given  for  removal  of  fseces,  is  generally  given  by  the  nurse ; 
water,  milk  and  water,  or  soap  and  water,  being  used.     Again,  Aatriugent 
enemata  of  alum,  quassia  infusion,  etc.,  are  given  in  the  treatment  enemata. 
of  thread  worms,  and  other  astringent  injections  are  used,  as  in 
prolapsus  ani. 

Mention  has  been  made  before  of  the  effect  of  enemata  con-  Opiate 
taining  opium,  upon  the  irritability  of  the  rectum  and  neigh-  ®***™* 
bouring  parts,  such  as  the  bladder  ;  and  opiate  enemata  are  also 
largely  used  in   the   arrest  of  such  hsemorrhages  as  occur  in 
typhoid,  or  dysenteric  attacks. 

Stimulant  enemata  are  also  given  in  cases  of  shock  or  collapse,  stimulant 
brandy,  with  beef  tea,  or  egg,  being  the  most  common  ;  and  the 
value  of  nutrient  enemata  is  well  known.  But  the  only  strictly 
surgical  point  which  arises  in  connection  with  the  use  of  the 
enema  syringe,  is  in  those  cases  of  obstruction,  due  to  (1)  a 
stricture  low  down,  (2)  from  the  pressure  of  some  tumour  outside 
the  rectum,  (3)  a  displacement  of  the  uterus,  (4)  from  simple 
fs&cal  impaction.  In  such,  it  may  be  necessary  to  pass  ''the 
long  tube  "  as  it  is  termed,  and  this  should  never  be  entrusted  ?******^^  '^® 
to  a  nurse  to  perform.  The  tube,  which  is  made  of  gum  elastic, 
is  identical  with  that  of  a  stomach  pump,  {vide  infra)  ;  indeed, 
that  instrument  will,  in  many  cases,  be  the  best  one  to  use. 
This  must  be  carefully  passed,  with  the  finger  in  the  rectum, 
(like  a  bougie,)  for  it  is  very  apt  to  hitch  in  the  upper  part  of 
the  rectum,  and  may  do  damage  there  ;  or  it  may  become  bent 
on  itself,  so  that  the  eye  reappears  at  the  anus  when  more  of 
the  tube  is  pushed  on.  In  thin  people,  the  position  of  the  tube 
can  be  felt  in  the  left  iliac  fossa,  and  the  hand  there  may  be 
used  to  guide  it  onwards.  It  is  not  easy  to  say  how  far  the 
tube  may  be  inserted,  but  with  care,  the  commencement  of  the 
colon  may  certainly  be  reached. 
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As  has  been  mentioned  (Chap,  xxvii),  copious  injections  of 
warm  water,  olive  oil,  etc.,  may  be  given  by  the  long  tabe. 
These  should  always  be  thrown  up  slowly,  and  the  amount  of 
distension  of  the  colon  observed. 

It  should  also  be  mentioned  that  this  tube  is  sometimes  passed 
in  cases  of  extreme  flatulent  distension,  and  may  give  great 
relief. 

Of  the  washing  out  of  the  stomach,  and  the  use  of  the  stomaek 
pump. 

The  use  of  the  stomach  pump  in  cases  of  poisoning  has  been 
already  several  times  alluded  to,  but  it  is  employed  ou  many 
other  occasions  as  well,  as  for  the  feeding  of  refractory  patients^ 
or  in  the  treatment  of  some  forms  of  dyspepsia. 

There  are  several  forms  of  the  pump,  but  a  very  common  and 
convenient  one  is  that  here  figured  (Fig  187),  and  which  can  also 


Fig.  187. — Flute-keyed  Stomach  Pump  and  Aspirator  combined* 

be  used  as  an  aspirator.  It  is  made  on  what  is  known  as  the 
"  flute  key  "  principle,  and  its  action  can  be  readily  understood 
from  the  illustration,  although  it  is  there  shown  fitted  up  for 
aspiration.  The  tap  of  the  pump  is  a  two-wayed  one,  and  if  the 
piston  were  to  be  drawn  out  while  the  lever  at  the  tox)  in  the 
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figure  remained  in  the  position  in  which  it  is  drawn,  fluid  would 
be  sucked  into  the  cylinder  from  the  vertical  tube,  and  similarly 
expelled  by  that  tube,  if  the  piston  were  afterwards  pushed  in. 
But  if  the  lever  were  depressed,  the  vertical  tube  would  be  shut 
off,  and  the  horizontal  one  (to  which  the  aspirating  needle  is 
attached  in  tlie  figure)  would  be  in  communication  with  the 
cylinder  and  piston  ;  so  that,  by  depressing  and  raising  the  lever 
synchronoaJy  with  the  to  and  fro  movement  of  the  piston,  fluids 
may  be  sucked  from  the  vertical  tube,  and  expelled  by  the  hori- 
zontal one,  or  vice  versa,  according  to  the  relative  position  of  the 
lever  and  piston. 

The  important  point  in  the  use  of  the  stomach  pump  is  the  ^^^'^  ^^ 
insertion  of  the  tube.  In  restless  or  refractory  patients  it  will  be 
necessary  to  use  a  gag,  and  although  almost  any  form  will  do,  the 
best  is  a  piece  of  hard  wood,  of  such  a  size  that  it  will  lie  across 
the  mouth  between  the  firont  molar  teeth,  and  it  should  be  broad 
enough  to  allow  of  a  hole  being  bored  through  its  centre,  through 
which  the  tube  can  be  passed. 

In  other  cases  no  gag  is  required,  and  then  the  tube,  which  is 
made  of  gum  elastic,  having  been  well  warmed  and  softened,  can 
be  passed  with  the  right  hand  and  guided  by  the  left  forefinger 
through  the  pharynx  and  down  the  gullet,  with  much  greater 
ease.  As  soon  as  the  end  of  the  tube  enters  the  oesophagus  the 
choking  usually  stops.  Supposing  the  case  to  be  one  in  which 
the  removal  of  something  hurtful  from  the  stomach  is  the  object 
of  the  operation,  after  the  tube  has  been  passed,  not  less  than 
half  a  pint  of  warm  water,  or  of  some  special  fluid,  must  be 
injected  into  the  stomach  before  anything  is  sucked  from  it. 
The  stomach  may  then  safely  be  emptied,  and  the  process  of 
injection  and  suction  repeated  till  the  object  is  attained. 

In  cases  of  poisoning,  a  pint  of  water,  or  of  some  bland,  For  removal 
soothing  fluid  should  be  left  in  the  stomach  ;  as  also  in  the  case  ^^  !»>■<>"•»  •*°- 
of  simple  drunkenness,  unless  it  be  desired  to  leave  an  emetic 
injection  instead.     If,  however,  the  pump  has  been  employed  for 
the  purpose  of  washing  the  mucous  membrane,  and  removing  the 
fermenting  secretions  of  water-brash,  or  similar  forms  of  dyspepsia, 
only  that  amount  of  fluid  is  left  behind  which  the  pump  will  not 
readily  remove. 
But  as  in  the  case   of  the  bladder,  the   mechanism   of  a 


478 


OF  THE  USE  OF  CATHETERS,  ETO. 


For  feeding. 


Feeding  by 
nostrils. 


syringe  mth  its  taps  and  valves  may  be  readily  dispensed  with, 
and  the  stomach  may  be  washed  out  on  the  syphon  principle  veiy 
easily  indeed.  All  that  is  required  is  the  tube  of  the  stomach 
pump,  an  india-rubber  tube  capable  of  being  attached  to  this,  and 
a  funnel.  Tlie  stomach  tube  having  been  passed,  the  tube  and 
funnel  are  joined  on,  and  then,  by  alternately  pouring  in  fluid, 
(the  funnel  being  held  about  2ft.  Gin.  above  the  level  of  the 
stomach)  and  then  removing  it  by  lowering  the  tube  to  an  equal 
distance  below,  the  operation  of  washing  out  the  stomach  can  be 
reduced  to  its  simplest  conditions.* 

If  a  tube,  passed  through  the  mouth,  be  used  for  the  purposes 
of  feeding,  the  patient  will  in  all  probability  be  a  lunatic,  or  a 
case  of  cut-throat.  In  the  one  case  the  gag  will  almost  cer- 
tainly have  to  be  used,  and  as  the  pump  is  somewhat  quicker 
than  the  funnel  and  tube,  it  is  perhaps  preferable  here.  In  cases 
of  cut-throat,  the  nasal  plan  to  be  mentioned  directly,  is  almost 
always  to  be  preferred,  but  in  any  case,  a  small,  soft  india- 
rubber  or  gum  elastic  catheter  should  be  used,  in  place  of  the 
common  stomach  pump  tube  ;  to  this  a  tube  and  funnel  may  be 
attached,  or  the  liquid  food  may  be  injected  by  means  of  a  glass 
syringe. 

For  the  purpose  of  feeding  however,  the  introduction  of  fluid 
into  the  pharynx,  or  oesophagus  (whence  it  is  involuntarily 
swallowed)  by  a  soft  tube,  [such  as  a  large  catheter,  passed 
through  one  of  the  nostrils  has  many  obvious  advantages.  No 
gag  is  necessary,  the  food  is  actually  swallowed,  and  the  stomach 
is  not  disturbed  by  the  presence  of  a  tube.  There  is  scarcely 
any  discomfort  produced,  and  the  whole  operation  is  of  the 
simplest.  All  that  is  required  is  to  choose  a  very  soft  No.  13 
catheter,  and  to  pass  it  fori  about  eight  inches  through  the 
nostril.  If  it  does  not  pass  comfortably  down  the  back  of  the 
throat,  is  may  be  passed  on  a  curved  stylet,  which  will  give  its 
end  the  necessary  direction  at  the  top  of  the  pharynx,  and  which 


*  But  a  stomach  pump  tube,  or  a  tube  with  a  certain  amount  of  stiffnev  !• 
essential.  We  mention  this  because  in  some  of  the  bocks,  now  produced  in 
such  numbers,  which  profess  to  have  for  their  object  the  instruction  of  the 
general  public  in  what  should  be  done  in  cases  of  emergency,  it  is  grarely 
stated  that  the  patient  should  be  made  to  swallow  some  feet  of  India-mbbsr 
tubing — and  this  in  cases  of  acute  poisoning  ! 
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must  then  be  withdrawu.  The  catheter  having  been  passed,  it 
may  be  connected  witli  a  tube  and  funnel,  or  with  a  sjrringe,  but 
the  former  is  the  most  convenient.* 

(Esophageal  bougies,  like  the  metal  ones,  are  employed  for  the  (Esophagas 
purpose  of  dilation  of  simple  strictures,  and,  occasionally,  of  ^^^ 
malignant  ones  in  this  canal.  'J^hey  are  also  used  for  the  purpose 
of  diagnosis.  With  regard  to  their  shape,  etc.,  the  best  form  is 
the  olivary,  as  in  urethral  bougies,  the  medium  and  larger  sizes 
of  which  are  frequently  used  for  the  oesophagus,  although  of 
course  much  larger  sizes  still  are  commonly  employed. 

An  oesophageal  bougie  should  always  be  passed  with  very  great 
care,  and  in  cases  of  suspected  malignant  disease,  or  indeed,  in 
all  cases  where  the  cause  of  the  oesophageal  obstruction  is  obscure, 
the  house  surgeon  will  not  be  justified  in  using  this  instrument 
on  his  own  responsibility.  On  the  other  hand,  it  may  be  his 
duty,  acting  under  his  senior's  instructions,  to  regularly  dilate 
an  oesophageal  stricture,  by  bougies.  With  regard  to  the  actual 
passage,  the  manipulation  is  the  same  as  for  the  tube  of  the 
stomach  pump,  the  left  forefinger  being  used  as  a  guide,  while 
the  welUwarmed  bougie  is  passed  with  the  right.  But  the  utmost 
gentleness  must  be  exercised  while  the  bougie  is  in  contact  with 
the  stricture. 

As  we  have  been  considering  questions  involving  the  use  of  Hypodermio 
various  forms  of  syringes,  this  will  be  as  convenient  an  opportunity  "ejection, 
as  any  to  consider  the  performance  of  hypodermic  injection. 
This  method  of  administration  was  first  introduced  by  Dr.  Wood, 
and  has  been  applied  to  a  very  large  range  of  drugs,  and  also  to 
stimulants,  as  ether,  (as  we  have  already  mentioned),  and  brandy, 
and  even  for  the  injection  of  strictly  nutritive  food. 

The  syringe  is  also  very  commonly  employed,  not  strictly 
hypodermically,  for  the  purposes  of  diagnosis  or  for  the  removal 
of  small  collections  of  fluid. 

Among  the  drugs  which  have  been  thus  exhibited  either  for  Common 
their  general  or  their  local  action,  morphia,  atropia,  strychnia,  i^wj^^ 
ergotin,  preparations  of  iron  and  of  mercury,  chloroform,  alcohol, 
ether,  ammonia,  iodine,  carbolic  acid,  apomorphia,  and  perman- 

*  A  special  form  of  naaal  feeder,  utilizing  both  nostrils,  is  made,  bat  we  do 
not  know  that  it  possesses  any  advantage  over  the  above  mentioned  simpler 
plan. 
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ganate  of  potash  may  be  iostanced.  But,  inosiiincli  as  die  injection 
of  morphia  is  so  mucli  more  common  than  that  of  all  the  rest, 
and  since  tlie  actual  performance  of  the  injectiDU  is  almcuit  the 
same  in  all  cases,  it  will  suffice  fur  us  to  describe  the  rules  for 
morphia  injection. 

Of  the  Hypodermic  Syringe. 

There  are  a  number  of  patterns  of  hypodermic  syringes,  but 
their  varieties  involve  no  real  difference  of  principle.  They  all 
are  graduated  to  deliver  the  fluid  to  the  injected,  by  measured 
drops,  and  it  matters  little  if  this  be  effected  by  a  screw  or  a 
thmst-pistou.  Fig.  188  is  an  illustration  of  a  good  form  of  the 
instrument. 


Pio.  188  — 'syringe  for  Hypodermic  Injection. 
In   Fig.  189  we   have  shown  the  manner  of  inserting  the 


Fw.  189. — Method  0/ Hypodermic  InjectioTt. 
hypodermic  needle.  The  special  points  to  be  observed  are,  (1.) 
that  the  needle  should  be  thrust  into  the  suhcutaneoos  tiasne  at 
some  place  vhere  it  is  loose  and  where  the  skin  is  free  from 
veins.  (Unless  it  be  desired  to  inject  into  a  vein  cavity,  as 
in  the  injection  of  ether  in  extreme  syncope,  or  of  ammonia  ia 
snake  bites.) 
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The  fluid  having  been  injected,  the  needle  should  be  withdrawn 
quickly,  and  then,  the  puncture  being  covered  by  the  point  of  the 
finger,  the  injected  fluid  should  be  dispersed  into  the  tissues  by 
gentle  rubbing. 

(2.)  Another  point  in  connection  with  the  injection  of  morphia 
which  may  be  mentioned,  is  that  it  every  now  and  again  happens 
that  the  administration  of  the  drug  in  this  way  is  followed  by 
somewhat  alarming  symptoms  of  flushing,  general  pruritus,  buzzing 
in  the  ears,  and  other  signs  of  vaso-motor  disturbance,  which 
somewhat  resemble  the  commencement  of  an  apopletic  fit.  This 
derangement  seems  never  to  produce  any  permanent  mischief, 
but  it  is  well  to  know  that  it  may  happen,  lest  it  should  produce 
undue  alarm.  The  dose  of  the  morphia  does  not  seem  to  in- 
fluence the  occurrence. 

(3.)  Lastly,  and  this  point  we  would  most  strongly  insist  upon,  ^*?J"*"  "^ 
no  surgeon,  house-surgeon,  or  dresser,  should  ever  be  induced  to  instmeted  m 
instruct  a  patient,  or  any  one  of  the  laity,  in  the  art  of  self-injec-  ^"®  ^^  «yringe 
tion.    A  syringe  and  a  bottle  of  morphia  are  tools  far  too  unsafe, 
and  far  too  seductive,  to  leave  in  hands  where  they  may  be  tam- 
pered with,  and  used,  it  may  be  unwittingly,  as  agents  for  self- 
destruction. 
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CHAPTER  XXXVII. 


Of  Tracheotomy,  and  of  other  Minor  Operations  of 

SURQERT. 

The  operations  for  opening  the  air  passages  are^  taken  alto- 
gether, the  most  serious  which  Resident  Hospital  Officers  may 
expect  to  have  to  perform  in  the  ordinary  course  of  their  work ; 
and  in  London,  these  operations  have  almost  come  to  be  con- 
sidered as  ones  specially  belonging  to  house  surgeons.  The 
custom  has  at  least  this  to  recommend  it,  that  although  in  after 
years  a  practitioner  may,  if  he  so  please,  avoid  almost  all  operati?e 
work,  he  must  always  be  prepared  to  arrest  death  from  laryngeal 
obstruction.  Moreover,  although  it  is  by  no  means  the  case  that 
all  the  tracheotomy  cases  which  are  performed  in  hospital  for 
croup,  diptheria,  etc.,  have  become  so  suddenly  urgent,  or  are 
admitted  in  such  a  state  of  threatening  asphyxia  that  there  is 
no  time  to  send  for  help,  it  is  certain  that  in  many  instances  this 
is  the  case ;  so  that  house  surgeons  must  seriously  consider,  and 
acquaint  themselves  with  all  the  details  of  this  operation,  as 
being  one  which  they  will  certainly  be  called  upon  to  perform* 

We  assume  that  the  anatomy  of  the  parts  about  the  neck 
which  are  concerned  are  thoroughly  understood,  and  in  order 
to  render  the  subject  as  simple  as  possible,  we  shall  only  treat  of 
laryngotomy,  or  the  insertion  of  a  tube  through  the  crico-thyroid 
membrane  and  of  that  form  of  tracheotomy  (often  called  the 
the  high  operation)  which  consists  in  the  division  of  the  upper 
two  or  three  tracheal  rings,  and  possibly  of  the  cricoid  cartili^ 
as  welL 

Of  laryngo-  Of  Laryngotomy, 

tomy.  rpjjjg  jg  ^  ygjy  simple  operation,  and  is  important  chiefly  because 

it  is  frequently  necessary  to   perform  it  very  quickly,   as   fw 
the  relief  of  sudden  and  acute  sedema  of  the  glottis  in  scalds  of 


OP  TRACHEOTOMY,  AND  OF  OTHEE  MINOR  OPERATIONS.   483 

the  larynx,  or  in  cases  of  cut  throat.   It  is  also  sometimes  required 
for  foreign  bodies  in  the  larynx  itself. 

In  very  urgent  cases,  air  can  be  admitted  into  the  lungs  with 
hardly  a  moment's  delay  by  making  a  transverse  incision  of  the 
breadth  of  a  medium  sized  scalpel,  with  one  plunge  into  the 
centre  of  the  crico-thyroid  membrane.  This  aperture  can  then 
be  kept  patent  by  a  pair  of  dressing  forceps  until  a  tracheotomy 
tube  can  be  introduced.  But  if  there  should  be  time  for  some- 
what more  deliberate  action  it  will  be  better  to  make  a  vertical 
incision  in  the  middle  line,  over  the  thyroid  and  cricoid  cartilages, 
having  for  its  centre  the  crico-thyroid  membrane.  This  may 
then  be  opened  transversely  with  greater  convenience. 

The  manner'of  insertion,  and  of  fastening  in  the  tube  will  be  Manner  of 
the  same  for  this  operation  as  for  the  more  difficult  one,  now  to  |n'*«tioii  and  of 
be  described.     The  tube  itself  resembles  one  for  tracheotomy,  the  tube, 
but  is  flattened  so  as  to  pass  more  readily  between  the  cartilages. 

Of  Tracheotomy. 

This  operation  is  much  more  commonly  required  in  infants  and  of  tracheo- 
children  than  in  adults,  and  for  this  reason,  and  because  the  ^•"°y* 
younger  the  patient  is,  the  greater  are  its  difficulties,  we  shall 
here  consider  it  as  if  it  were  required  to  be  performed  on  a  child 
of,  say,  five  years  of  age  ;  and  we  will  further  suppose  that  the 
cause  of  the  respiratory  difficulty  is  an  attack  of  croup  or 
diphtheria,  the  condition  which  furnishes  the  great  bulk  of 
tracheotomy  cases. 

I.  Instruments  required.  These  instruments  ought  always  to  be  Instmmenu 

kept  together,  so  that  no  time  need  be  occupied  in  collecting  them  **®^^"'^^- 

when  they  are  wanted  in  a  hurry.     'J'he  tracheotomy  box  should 

contain,  in  the  first  place,  the  usual  scalpels,  forceps,  artery  forceps, 

Spencer  Well's  forceps,  (at  least  two,  see  Pig.  20)  scissors,  probes, 

director,  etc.,  which  are  required  in  all   cutting  or  dissecting 

operations ;  also  needles,  silk,  catgut,  etc.     The  more  especial 

instruments  required  are  a  pair  of  small  retractors  or  blunt  hooks, 

a  Mathieu's  three  bladed  forceps  (Fig.  157}  or  some  similar  kind 

for  facilitating  the  introduction  of  the  tube ;  a  sharp  hook,  which 

may  be  grooved  along  the  back  as  a  director,  a  Trousseau's  or 

Golding  Bird's  tracheal  dilator,  (Fig.  158),  and  an  assortment  of 

tracheal  tubes,  with  tapes,  etc. 

The  tabes  used  at  the  time  of  operation  are  almost  invariably  The  tube. 
2  I  2 
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silver  ones,  and  of  these  there  are  many  patterns.  They  are  all 
made  in  sizes,  either  three  or  four  forming  a  set.  A  very 
common  form  is  shown  in  Fig.  190.      It  consists  of  two  tabes. 


Fio.  190. — Silver  Tracheotomy  Tube  (ordinary /arm). 

the  one  fitting  into  the  other,  and  the  outer  one  having  a  shield 
of  sufiicient  size  to  enable  it  to  remain  outside  the  wound. 
Object  of  The  object  of  the  double  tube  is  to  permit  of  the  inner  one 

double  tube,      i    .  j       j    i  j  r..  l 

bemg  removed  and  cleansed  as  oiten  as  may  be  necessary. 

Its  drawback.      The  great  drawback  to  this  tube  is  the  difficulty  of  its  intro- 
duction, necessitating  the  use  of  Mathieu's  forceps,   etc.      Id 

bVaT^^f  be    ^^^'  191  is  shewn  a  much  improved  form.     This  is  the  Mwdve 


Fio.  191. — Bi-valve  Tracheotomy  Tube. 

tube,  also  a  double  one,  the  inner  tube  of  which  resembles  that 
of  the  first  kind,  but  the  outer  is  so  cut  away  that  when  the 
inner  one  is  removed,  (as  it  always  is  for  the  purpose  of  intro- 
duction) its  two  sides  can  be  squeezed  together  into  a  wedge 
form,  which  can  be  easily  pushed  into  the  trachea. 

These  bivalve  tubes  are  more  largely  used  than  any  other 
form,  but  two  very  good  kinds  are  known  as  "Bryant's,"  and 
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"Durliam'a"  tabes,  respectively.  They  ate  both  double  tobee,  BryMtVund 
and  both  depend  upon  a  "  pilot,"  or  curved  iutroducer  for  their  tube*."" ' 
iDsertioD.  Thia  pilot  has  a  bluut  pointed  end,  which  just  passes 
through,  and  projects  beyond  the  end  of  the  tube,  and  thus 
serves  to  make  it  temporarily  pointed.  One  is  required  for  each 
size  of  tube.  In  Bryant's  set,  the  pilot  is  solid  and  stiff,  being 
curved  exactly  to  the  curve  of  the  tube,  but  in  Durham's,  both  it 
and  the  inner  tube  are  made  flexible,  on  what  is  known  as  the 
"  lobater  tail "  principle.  'IVo  other  improvements,  which  can 
be  adapted  to  almost  any  form  of  tube,  are  the  making  the  shield 
movable  along  the  outer  tube,  so  that  it  can  be  adjusted  for  fat 
patients  nhere  the  trachea  lies  deep,  or  for  the  reverse  condition; 
and  secondly  tlie  giving  a  certain  amount  of  play  to  the  shield,  by 
a  half  ball  and  socket  movement,  which  in  many  cases  saves  the 
rigid  silver  tube  from  pressing  dangerously  against  the  cartila- 
ginous ringa 

Tubes,  other  than  silver.      These  are  made  in  gum  elastic,  other  tube* 
(Fig.  192)  celluloid,  vulcanite,  and  in  sofc  india-rubber.     These 


Fia  192.— t?uTO  lilaatic  Tracheotomy  Tube. 
last  were  introduced  by  Mr.  Morrant  Baker,  and  are  extremely 
useful,  especially  in  the  later  stages  of  tracheotomy  case&     They 
may  or  may  not  require  a  pilot  for  their  introduction. 

If,  Fmtion  of  the  patient  and  operator.     The  position  is  of  Podtlonaf  rhs 
the  greatest  importance,  for  it  is  most  essential  that  the  middle  Sl^^""' 
line  be  absolutely  adhered  to  throughout,  and  that  the  trachea 
be  made  to  approach  the  surface  as  nearly  as  may  be. 

The  child  therefore  should  lie  on  the  back,  with  a  pillow 
between  the  shoulders,  ceasing  at  the  occiput  so  that  the  head 
and  shoulders  both  fall  somewhat,  but  not  extremely  bact    The 
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Advisability 
of  an  ansa- 
thetic. 


The  tracheo- 
tomy. 


Opening  the 
windpipe. 

Use  of  the 
■harp  hook. 


surgeon  (if  right  handed)  should  stand  at  the  patient's  right 
hand,  the  chloroformist,  if  he  be  required,  or  some  one  who*  will 
steady  the  head,  at  the  head,  and  the  assistant,  opposite  the 
surgeon. 

III.  The  advisability  of  an  ancesthetic  varies.  If  one  be  given 
at  all,  it  should  be  chloroform,  and  when  the  case  is  not  veiy 
urgent,  and  the  child  is  capable  of  feeling  pain  or  straggling,  it 
seems  to  diminish  spasm  and  to  make  matters  easier  for  everyone; 
but  when  the  case  is  really  urgent,  and  the  patient  getting  colder 
and  more  feeble  every  moment,  there  is  no  capacity  for  feeling 
pain,  and  no  time  to  be  lost. 

IV.  The  tracfieotomy.  In  performing  this  operation  for  the 
first  time,  the  mistake  is  very  generally,  we  might  almost  say, 
invariably  made,  of  proceeding  as  if  the  operator  were  in  the 
dissecting  room,  instead  of  at  the  operating  table.  The  tempta- 
tion to  use  the  knife  in  order  to  get  an  anatomical  display  of  the 
parts  is  very  hard  to  resist,  and  it  is  not  rendered  easier  by 
the  fact  that  many  written  descriptions  of  the  operation  appear 
rather  to  favour  this  idea.  But  in  fact,  if  the  head  be  held  still 
and  straight,  and  the  forefinger  of  the  left  hand  be  used  to  define 
and  steady  the  cricoid  cartilage,  one  incision,  absolutely  in  the 
middle  line  may  be  made  from  the  cricoid  cartilage  nearly  to  the 
sternal  notch, ^  dividing  the  tissues  down  to  the  fascia,  and  thai 
the  knife  need  not  be  used  again,  until  the  trachea  is  to  be  opened. 
Without  removing  the  left  forefinger,  the  fascia  may  be  torn 
through  with  a  director,  and  the  parts  displaced  so  as  to  get 
a  perfectly  free  and  sufficient  exposure  of  the  tracheal  rings. 

The  assistant  should  now  hold  the  sides  of  the  wound  apart 
with  the  blunt  hooks  or  retractors,  while  the  surgeon  proceeds  to 
open  the  windpipe.  It  is  generally  advised  that  the  sharp  book 
before  mentioned  should  be  thrust  into  the  first  tracheal  space, 
and  the  cricoid  cartilage  partly  steadied,  partly  pulled  up  with 


*  In  a  patient  that  is,  of  the  age  we  are  supposing,  this  wiU  g^ve  an 
of  about  1}  inches.  Many  surgeons  maintain  that  this  length  is  excessive^  Inl 
to  those  who  have  no  large  experience,  the  gain  of  a  free  exposure  of  the  parte 
b  very  great  and  outweighs  the  slight  increase  of  the  risk  of  the  downwaid 
tracking  of  pus.  In  skilful  hands  however,  one  small,  direct  iiicisioii&  not 
more  than  an  inch,  or  even  f -inch  may  be  made  straight  down  to  the 
But  for  this,  the  operator  must  know  exactly  what  he  is  about. 
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the  trachea,  by  its  means.  This  is  no  doubt  frequently  necessary, 
but  unless  the  trachea  lies  deep  in  consequence  of  fatness  or 
swelling  of  the  neck,  it  should  be  possible  to  avoid  this  dis- 
turbance of  parts ;  and  if  so,  so  much  the  better,  for  the 
introduction  of  the  hook  is  frequently  the  signal  for  violent 
spasm,  in  the  course  of  which  the  asphyxia  is  increased,  and  the 
bed  of  the  trachea  may  be  injured. 

With  the  aid  of  the  hook,  or  guided  by  the  finger  without  it,  two 
or  three  upper  rings  of  the  trachea  can  now  be  divided,  the  knife 
being  entered  edge  upwards  with  a  sort  of  stab  below  the  lowest 
ring  concerned,  and  exactly  in  the  middle  line.  The  other  rings 
are  divided  in  the  one  incision ;  and  if  this  does  not  give  room 
enough,  the  cricoid  cartilage  may  also  be  split.  For  this,  a  pair 
of  strong,  blunt-pointed  scissors  will  be  found  most  convenient. 

The  incision  of  the  trachea  should  be  done  deliberately,  and 
the  insertion  of  the  tube  which  now  immediately  follows, 
should,  especially,  not  be  performed  by  any  push  in  the  dark ; 
but  the  surgeon  must  satisfy  himself  that  it  has  fairly  entered 
the  trachea. 

With  regard  to  the  size  of  the  tube,  in  the  case  we  are  supposing.  Size  of  tube, 
a  child  of  five  years  of  age,  the  second  largest  tube  of  the  set  of 
four  would  probably  be  the  right  one  ;  but  in  every  case  the  tube 
should  be  as  large  as  can  be  admitted  easily  into  the  wound  in 
the  trachea  of  the  patient,^  and  this  will  be,  in  the  operation  we 
have  described,  somewhat  larger  than  the  natural  opening  of 
the  glottis. 

If  the  bivalve  or  piloted  tube  be  used,  tracheal  forceps  will 

hardly  ever  be  required,  but  for  the  common  form  (Fig.  190)  it 

will  often  be  necessary  to  dilate  the  edges  of  the  tracheal  wound 

with  Mathieu's  three-bladed  forceps,  or  some  similar  ones,  or 

with  Golding  Bird's  dilator. 

The  chief  difficulties  which  are  met  with  in  this  operation  Chief  diflScol- 
._  ti«i  *«»  tw» 

"  *  ^     ^  operation. 

I.  Hcemorrhage.    This  is  almost  always  due  to  the  too  free  lisemorrhage. 
use  of  the  knife,  and  is  principally  venous.    It  must  be  borne  in 
mind  that  much,  or  all  of  it,  will  stop  of  itself  directly  the 
trachea  is  opened  and  the  venous  congestion  removed.    Moreover, 
time  is  very  probably  of  great  moment ;  it  is  therefore  generally 

*  See  Holme's  Surgical  Diseases  of  Children,  p.  ^24. 
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unnecessary  to  carefully  secure  the  vessels,  but  a  Spencer  WelTs 
forceps  may  be  clipped  on,  the  weight  of  which,  also,  hanging 
down  at  the  sides  of  the  wound,  can  often  be  made  senriceaUe 
for  retraction. 

It  may,  however,  be  necessary  to  tie  divided  vessels,  and  if  a 
large  vein  be  seen  directly  crossing  the  line  of  incision,  it  shoold 
be  tied  in  two  places,  and  then  cut. 

r~^*^Tf\he     ^^*  ^^^^ffi^^  opening  of  the  trachea.    A  blunt  knife,  or  one 

rachea.  unskilfully  used,  may  slip  along  the  cartilages,  and  only  nick  and 

not  fully  open  the  trachea.    In  this  case  the  insufficient  wound 

should  be  left  alone,  and  another  stab  in  the  middle  line  made 

as  described  above. 

III.  Cessation  qf  Bespiration  during  Operation^  If  this  hap- 
pens during  the  early  stages  of  the  operation,  the  surgeon  most 
choose  between  an  immediate  opening  by  laryngotomy,  or  com- 
pleting  with  all  possible  speed,  the  operation  he  has  be^ican,  and 
his  decision  will  depend  upon  whether  he  anticipates  any  difficulty 
in  at  once  finding  the  trachea.  In  any  case  the  windpipe  oog^ 
to  be  opened  within  a  very  few  seconds. 

It  very  often  happens  that  the  breathing  stops  at  the  moment 
of  inserting  the  hook,  or  of  opening  the  trachea,  especially  the 
first.  This  appears  to  be  a  kind  of  reflex  inhibition,  and  is  not 
in  itself  alarming.  The  surgeon  should  complete  the  tracheal 
incision  as  he  intended,  but  of  course  quickly,  and  upon  the 
insertion  of  the  tube  the  respiration  will  almost  certainly  recom- 
mence. But  in  all  cases,  if  the  breathing  has  stopped,  artificial 
respiration,  and  other  restorative  steps,  should  be  energetically 
adopted,.  a«  soon  as  the  tube  is  in,  but  an  operation  must  never  be 
intermitted  (as  we  have  seen  done)  for  the  purpose  of  artificial 
respiration. 
ron-lxiBertion  IV.  Non-insertion  of  the  tube.  The  trachea  may  be  imperfectly 
t  the  tube,  opened,  and  then  the  tube  may  be  pushed  down  between  it  and 
the  surrounding  tissues.  This  may  happen  more  easily  than 
might  at  first  sight  be  supposed.  If  there  be  the  smallest  donbt 
as  to  whether  the  tube  has  fairly  and  completely  entered  the 
trachea,  (thus  one  valve  of  the  bivalve  might  be  in,  and  the  other 
out)  the  parts  must  be  thoroughly  explored,  and  if  the  opening 
in  the  trachea  be  not  easily  found,  a  fresh  one  must  be  niade 
before  advised 
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V.  The  neck  may  be  very  fat  and  shorty  or  very  swollen.    This  NenV,  fat, 
is  the  special  difficulty  in  tlie  operation  in  infants.     In  them,  the  gwoiieu. 
trachea  may  lie  so  deep  that  it  may  be  very  hard  to  find.    Rigid 
attention  to  the  middle  line,  and  making  the  skin  incisions 
sufficiently  free,  are  the  best  precautions  to  take. 

What  we  have  written  here  will  stand  for  tracheotomies  per- 
formed for  almost  all  conditions.  But  if  it  be  for  the  removal  of 
a  foreign  body,  the  trachea  should  be  incised  particularly  cleanly, 
and,  as  has  been  before  mentioned,  the  edges  of  the  tracheal  wound 
should  be  held  apart  with  forceps,  or  Guiding  Bird's  dilator 
should  be  inserted  (see  also  pp.  368,  369). 

After  treatment  of  tracheotomy  cases. 

As  soon  as  the  tube  is  adjusted,  and  all  the  membrane  which  After  treat- 
has  presented  itself  has  been  removed,  the  patient  should  be  put  °^®°^ 
to  bed  in  a  cot  with  a  tent-like  arrangement  over  it,  so  that  the 
steam  from  a  bronchitis  kettle  may  be  led  into  it,  keeping  the 
air  which  is  inspired  always  warm  and  moist.  This  is  further 
effected  by  laying  two  or  three  folds  of  lint  or  flannel,  wrung  out 
of  warm  water,  lightly  over  the  aperture  of  the  tube. 

For  the  first  few  days  after  the  operation  very  constant  atten- 
tion is  required,  and  every  tracheotomy  case  should  have  a  special 
nurse  for  the  first  week  at  least. 

The  nurse  (or  dresser)  must  be  on  the  watch  against  any 
sudden  choking  from  plugging  by  a  piece  of  dislodged  membrane, 
and  as  soon  as  any  presents  itself  it  must  be  seized  and  removed. 
At  regular  intervals  also,  of  an  hour,  an  hour  and  a  half  or  two 
hours,  according  to  the  amount  of  secretion,  the  inner  tube  must 
be  removed  and  thoroughly  cleansed,  and  at  the  same  time  a 
plumage  feather,  not  a  quill,  well  rubbed  up  the  wrong  way, 
should  be  passed  down  the  outer  tube  into  the  trachea,  to  catch 
any  pieces  of  membrane  or  more  adherent  mucus. 

At  the  end  of  three  or  four  days  it  is  often  wise  to  substitute 
the  silver  tube  for  one  of  Baker's  india-rubber  ones,  and  about  the 
sixth  day  the  tube  may  begin  to  be  left  out,  at  first  for  an  hour  or 
two  at  the  best  time  of  the  day,  and  soon  for  longer.  For  at  least 
a  fortnight  it  will  be  well  to  replace  the  tube  at  night.  The  house 
surgeon  should  be  at  hand  the  first  time  or  two  that  the  tube  is 
taken  out,  lest  there  should  be  any  difficulty  in  replacing  it.*^ 

*  The  reader  is  referred  to  a  very  interestmg  paper  on  the  management  of 
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When  the  tube  id  changed  at  the  third  or  foiiith  dajr,  it  i 
good  plan  to  have  a  hole  cut  in  the  new  one  in  the  top  of  the  i 
of  the  tube,  BO  that  air  can  pass  through  the  glottis  ioto  the  In 
if  it  will,  as  well  as  through  the  wound.  If  a  Baker's  rubber  t 
be  used  this  can  be  done  with  a  pair  of  scissors,  but  silrer  ti 
are  also  made  with  this  aperture.  If  this  method  be  adopted 
is  easy,  by  placing  the  finger  over  the  neck  opening,  at  first  fc 
few  seconds,  and  afterwards  for  longer,  to  bring  the  glottis  i 
vocal  cords  gradually  into  work  again. 

Wtoarflo-  Of  Tmsithtomy. 

The  house  surgeon  is  often  required  to  remove  portioni 
hypertrophied  tonsils,  and  be  will  find  that  the  cases  i 
greatly  as  to  their  difficulty.  The  age  and  disposition  of 
patient,  the  shape  of  the  hypertrophy,  the  size  of  the  apert 
of  the  mouth,  and  other  conditions,  all  affecting  the  qaesti 
The  whole  tonsil  is  never  taken  away,  and  speaking  geaen 
the  object  of  the  operation  is  to  get  as  large  a  shaving,  or 
surface  as  possible,  bo  that  the  pillats  of  the  fancee  may 
tucked  up  by  a  process  of  cicatrisation.  The  removal  itself  i 
be  performed  by  seizing  the  projecting  mass  with  a  paii 
vulsellum  forceps,  and  cutting  off  what  is  required  with  a  1 
knife,  the  greater  part  of  the  blade  of  which  should  he  gaar 
(a  special  tonsil  knife  is  also  made)- 

OidiDuy  This  was  the  old  operation,  and  as  such  was  strongly  reo 

'        mended  by  Syme,  but  now  some  form  of  guillotine  is  comrao 
used.     The  usual  pattern  is  shown  in  Fig.  193.     It  U  a  v 


Fio.  \^i.—Mathieu'8  GuiUotiue, 
ingenious  and  efficient  instrument,  but  is  somewhat  liable  to 
out  of  order,  and  should  always  be  tested  before  use.     The  dre 
must  learn  how  to  take  this  instrument  to  pieces  and  po 
together  again,  for  only  by  doing  this  can  it  be  properly  cleai 

tracheotomy  caaei  by  Dr.  W,  SL  Stekvewon,  for  fnrtbar  renuu-lia  «a  to  i 
mining,  and  aa  to  those  cases  in  which  the  removal  of  the  tubs  haa  i 
delayed.  See  "Notes  on  Tracheotomy  Ca«M,"  St  Bartholomew's  Hoa 
Repoiti,lSS2,p.S09. 


guillotine. 
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as  it  must  be,  ftfter  e&ch  time  it  is  nsed.  The  eepeci&l  feature  of 
this  (M&thieu's)  iostrument  is,  that  by  an  automatic  movement 
the  tonsil  ia  transfixed  and  drawn  further  through  the  encircling 
ring,  at  the  moment  that  it  is  sheared  ofT  by  the  guillotine  or 
circular  knife.  The  extent  of  this  traction  is  r^pilated  by  a 
Borew, 

This  arrangement  is  often  useful  if  the  tonsils  are  flat,  but  if 
cbey  project  into  the  throat  afber  their  ordinary  fashion,  a  much 
simpler  tonsillotome  (Mackenzie's,  Fig.  194)  does  at  least  equally 
well.     It  ia  made  to  be  adjustable  for  either  side. 


Fia.  191. — Mackenzie's  Tonsillotome. 

Lastly,  tonsil  settlors,  with  hooks  for  seizing  the  gland,  are  Tundl  .dwow. 
sometimes  used,  but  they  are  the  least  convenient  of  all. 

Whichever  instrument  is  chosen,  the  question  of  an  annsthetic  QnMtion  of  ui 
will  be  settled  mainly  by  consideration  of  the  probable  behaviour  ""^tiiotlo- 
of  the  patient.  With  one  who  can  be  trusted  to  sit  still  and 
keep  the  mouth  open,  it  is  much  better  dispensed  with,  for  the 
operation  L)  almost  painless ;  but  if  there  is  likely  to  be  any 
struggling  (or  in  very  young  children)  the  surgeon  will  best 
consult  his  own  convenience  by  having  gas,  or  gas  and  ether, 
administered. 

The  patient  shouhl  ut  in  the  same  position,  and  with  the  same  pinitioii  of 
conditions  of  light  as  for  the  extraction  of  teeth,  (q.v.) ;  if  under  P^""*- 
an  ansesthetic,  a  gag  and  tongue  depressor  will  be  required ;  i( 
not,  a  simple  spatula  will  suffice. 

Supposing  the  guillotine  to  be  the  chosen  pUn,  its  ring  must  be  DinwUmi  of 
adjusted  round  the  tonsil,  taking  care  that  the  axis  oftke  instru-         '""" 
ment  ia  directly  from  before  backwards;  with  a  sharp  sudden 


492     OF  TBACHEOTOMY,  AUD  OF  OTHEB  HINOB  OPERATION& 


Relaxed 
avals. 


movement  of  the  fingers  the  projecting  part  of  the  gland  is  tiien 
cut  off. 

If  the  direction  of  the  instrument  be  kept  in  mind^  it  is  imposBible 
to  injure  any  important  vessel ;  indeed,  it  will  often  be  advisable, 
and  is  perfectly  safe,  to  press  the  tonsil  into  the  ring  of  the 
guillotine  with  the  fingers  on  the  outside  of  the  neck.  The 
bleeding  is  generally  slight,  so  that  it  may  be  easily  checked  by 
gargling  with  cold  water.  If  it  be  more  severe,  an  astringent 
gargle  may  be  used.  It  very  rarely  happens  that  there  is  any 
profuse  haemorrhage,  but  if  such  should  occur,  ice  should  be  kept 
in  the  mouth,  or  pieces  held  to  the  part  with  a  pair  of  vulsellum 
forceps,  or  digital  pressure  may  be  made.  If  a  vessel  were  to  be 
seen  spouting,  it  could  be  secured  without  much  difficulty,  but 
this  is  extremely  rare. 

Tiie  uvtda  is  often  relaxed  and  elongated  from  chronic  con- 
gestion, and  hanging  down,  produces  tickling  and  irritation  of  the 
throat.  It  should,  in  this  case,  be  shortened  as  much  as  may  be 
necessary,  and  for  this  purpose  a  uvulatome,  and  also  a  pair  id 
scissors  of  especial  form,  have  been  made.  Neither  of  these  are 
in  the  least  necessary,  a  pair  of  rather  long  forceps  and  sharp 
scissors  are  all  the  instruments  which  can  be  required  to  seize  the 
uvula  and  snip  it  off. 
3f  tenotomy       Qf  Tenotomies. 

Of  this  operation  we  need  say  little,  for  its  chief  difficultieB 
concern  questions  of  surgical  anatomy.  Morever  the  hoiiae 
surgeon  will  only  be  called  upon  to  do  the  operation  in  straight- 
forward cases,  and  these  generally  under  the  supervision  of  his 
senior. 

An  anaesthetic  is  very  advisable  even  in  adults,  and  an  assistant 
will  be  required  to  hold  the  limb.  The  instruments  required  aie^ 
one  sharp,  and  one  blunt  pointed  tenotomy  knife;  (Figs.  195,  196), 
both,  but  especially  the  latter,  should  be  very  sharp  edged. 


[ustruineiits 
reqnired. 


Fig.  \95,— Sharp  Pointed  Tenotomy  Knife. 


Pio.  \^^.— Blunt  Pointed  Tenotomy  Knife. 
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Taking  as  an  example,  a  tenotomy  for  a  simple  equinus  club 
foot,  as  being  the  one  a  house  surgeon  commonly  operates  on ;  Method  of 
the  assistant  holds  the  foot  so  that  the  tendon  is  relaxed,  and  ^P®'**"^- 
the  surgeon  slips  the  sharp  pointed  knife  beneath  it,  the  blade 
parallel  to  the  tendon,  until  the  point  is  felt  under  the  skin  at 
the  opposite  side.  He  then  withdraws  it  exactly  as  he  put  it  in, 
and  substitutes  the  blunt  pointed  one,  in  order  to  be  able  to  cut 
close  up  to  the  skin  on  the  side  opposite  his  puncture  without 
danger  of  dividing  it.  He  then  turns  his  knife  edge  outwards, 
against  the  tendon,  and  directs  his  assistant  to  gradually  put 
this  latter  on  the  stretch.  The  knife  now  is  made  to  divide 
its  fibres  by  depressing  the  handle  with  a  slightly  sawing  move- 
ment, giving  the  sensation  as  of  cutting  through  somewhat 
fibrous  celery.  As  the  tendon  becomes  more  nearly  divided, 
the  assistant  must  be  careful,  while  still  keeping  up  extension, 
that  at  the  final  parting,  no  sudden  jerk  occurs,  which  might 
cause  the  knife  to  come  through  the  skin,  for  if  the  division  be 
complete  there  should  alwajrs  be  a  kind  of  "  snap,"  caused  by  the 
retraction  of  the  upper  (the  muscular)  end  of  the  tendon.  The 
knife  is  then  carefully,  and  quickly  withdrawn,  and  a  small  pad 
of  lint,  which  should  be  in  readiness,  is  immediately  put  on  and  After  manage- 
firmly  secured,  with  a  larger  pad  over  it,  by  a  strip  of  adhesive  ™®^^ 
plaister.  The  foot  and  ankle  should  then  be  bandaged  with  a 
flannel  roller,  and  either  left  to  itself,  or  bandaged  to  a  flexible 
metal  splint  for  three  or  four  days,  before  any  attempt  is  made  to 
reduce  the  deformity. 

It  often  happens  that  a  small  arterial  branch  of  the  posterior  Hsmorrhage. 
tibial  is  divided,  and  for  a  few  seconds  may  bleed  so  fireely  that 
it  may  suggest  the  division  of  the  trunk  vessel.  This,  however, 
is  here  hardly  possible,  and  all  that  is  necessary  is  to  apply  some- 
what firmer  pressure  than  usual  for  a  few  hours,  watching  the 
circulation  in  the  toes,  to  see  that  the  whole  foot  is  not 
strangulated.* 

*  It  is  however  not  only  possible,  bnt  easy,  in  the  division  of  the  tendon  of 
the  tibialis  posticus,  to  divide  the  posterior  tibial  artery,  but  as  we  have  said, 
the  tendo  Achillis  is  almost  the  only  one  commonly  operated  on  except  by  the 
senior  surgeon,  or  under  his  immediate  direction,  and  for  fnU  descriptions  of 
the  anatomical  and  surgical  difficulties  of  the  division  of  the  other  tendons 
about  the  foot,  about  the  knee,  or  the  hip,  the  reader  is  referred  to  systematio 
surgical  works,  or  to  works  on  Orthoposdic  Surgery. 
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Of  minor  Qf  j^i^c^  AmputcUiom. 

These  may  be  primary  or  secondary,  and  if  the  latter,  are  per- 
formed as  planned  operations,  and  as  such  are  fiilly  described  in 
surgical  works.    But  as  primary  operations,  necessitated  by  inja- 
ries  to  the  hand,  or  foot,  and  especially  of  fche  former,  we  meet 
strongly  hold  that  the  attempt  to  make  miniature  flaps,  eta, 
results  only  in  the  sacrifice  of  portions  of  the  limb  which  might 
have  been  saved.  The  vitality  of  these  parts  is  so  good,  and  every 
bit  of  hand  or  finger  is  so  valuable  a  possession,  that  the  right 
practice  certainly  is  to  save  every  scrap  of  the  soft  parts  in  which 
there  is  a  chance  of  vitality  which  may  serve  to  cover  the  benefit 
and  to  trim  the  parts  up  with  scalpel,  bone  forceps,  and  sciasoia^ 
without  following  any  regular  or  orthodox  plan  of  amputation. 

The  parts  are  almost  always  bruised  badly,  and  must  be  lightly 
but  warmly  dressed.  In  those  patients  who  are  to  be  treated  as 
casualty  out-patients,  even  in  the  case  of  fingers,  the  whole  fore 
arm  and  hand  should  be  splinted,  for  they  will  not  otherwise  rest 
the  part ;  and  in  such  cases  also,  sutures  should  be  sparing^ 
used,  lest  these  patients  should  neglect  to  attend  regularly,  and 
thus  suffer  from  a  little  pus  being  shut  up  in  the  wound. 

Of  the  Of  the  removal  of  Foreign  Bodies  from  certain  parts. 

foretobodies  ^'^^  question  of  foreign  bodies  in  the  air  and  food  passages,  and 
in  the  ear,  have  been  discussed  already,  but  some  other  examples 
remain. 

Of  needles,  I.  Needles,  splinters  of  wood,  etc.,  often  run  deeply  into  such 

wood,  etc?  parts  as  the  palm,  or  sole,  and  unless  they  project  so  that  one  end 
can  be  easily  felt,  may  give  great  trouble. 

These  ''  needle  cases,"  as  they  are  called,  are  often  occasions  of 
much  bad  surgery,  which  may  be  indeed  disastrous.  For  example, 
a  servant  runs  a  needle  into  her  hand ;  it  can  be  felt  with  difficulty, 
and  the  person  from  whom  she  seeks  relief  has  neither  the  courage 
to  leave  it  alone,  nor  to  make  a  sufficiently  free  dissection  to 
find  it.  He  makes  a  small  half-hearted  cut,  pulls  and  bruises  the 
fibrous  fat  of  the  palm  to  no  purpose,  and  covers  it  all  up  with  a 
piece  of  strapping.  Inflammation  is  the  natural  result  of  the  double 
irritation  of  the  needle  and  the  bruised  wound,  and  this,  once 
started,  may  be  of  any  severity,  up  to  being  fatal. 

When  to  be         We  believe  that  the  rule  to  be  followed  is  this.     If  a  foreign 

removed.        body,  such  as  a  needle,  can  undoubtedly  be  felt,  it  must  be  taken 
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away,  and  this  can  generally  be  done  without  trouble,  even  in 

situations  such  as  the  palm,  if  the  superficial  incision  be  properly 

free.     But  supposing  that  the   body  can  only  be  indistinctly 

felt,  but  that  there  is  sufficient  irritation  present  to  make  it  ^.^^fy,?^^*** 

certain  that  it  is  there,  it  will  be  wiser  to  wait  for  a  few  days 

(watching  the  part  carefully),  when  its  locality  will  probably 

become  more  evident. 

Under  no  circumstances  should  an  attempt  be  made  to  extract  Extraction, 
a  foreign  body  which  cannot  be  felt  at  all,  and  which  is  ^ot^^®^^^**^ 
producing  decided  irritation.    If  it  be  unfelt,  it  is  probably  non- 
existent, and  however  confident  the  patient  may  be  that  it  really 
went  in,  and  is  still  there,  this  must  not  be  taken  as  a  proof. 

II.  Small  objects,  such  as  boot  buttons,  beads,  etc.,  are  often  Removal  of 
pushed  up  the  nostril,  and  may  give  great  trouble.     They  may  J™^  ^^^ 
sometimes  be  removed  by  syringing,  and  sometimes  by  forceps.  noatriL 
But  the  best  way  is  to  make  a  fine  wire  snare,  and  get  it 
behind  the  obstruction.     Sometimes,  if  the  object  is  known  to  be 
small  enough  to  pass  the  posterior  nares,  and  if  it  lies  very  far 
back,  it  may  be  advisable  to  push  it  through  into  the  pharynx. 

The  house  surgeon  may  be  called  upon  to  pick  out  small  shot, 
slugs,  or  grains  of  gunpowder,  and,  speaking  generally,  the  sooner 
the  extraction  is  performed,  the  better ;  but  it  may  sometimes  be 
right  to  leave  them. 

0/  Simple  Nasal  Polypi.  Of  ««>P>« 

These  can  be  removed  with  forceps,  or  by  a  snare  of  a  pattern 
similar  to  that  shown  in  Fig.  171,  while  very  rarely,  the  thermal, 
or  electric  cautery  is  useful 

These  simple  gelatinous  pol3rp8  are  generally  pedunculate,  and 
grow  from  one  of  the  turbinated  bones.  They  bleed  readily,  and 
obstruct  and  deform  the  nostrils. 

The  patient  should  sit  facing  the  light,  as  for  the  extraction  of 
teeth,  with  a  towel  round  the  neck  after  the  fashion  of  a  bib.     If 
forceps  are  used,  the  surgeon  should  endeavour  to  catch  the  for^M.     ^ 
pedicle  and  twist  it  off.    Care  must  be  taken  not  to  mistake  the 
end  of  the  lower  turbinated  bone  for  a  polyp. 

The  wire  snare  is  generally  used  for  the  larger  growths,  and  it  By  wire  snare, 
may  be  difficult  to  adjust  it.    The  polyps  often  hang  down  into 
the  throat  behind,  and  then  the  finger  will  have  to  be  passed 
behind  the  soft  palate  in  order  to  get  the  wire  round  thenu 
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By  caatery. 


ThickeniDg  of 
mncouB  mem- 
brane of  the 
nose. 


Removal  or 
evacuation  of 
small 
•ebaceouK 
cysts. 


Tlie  cautery  will  be  found  to  be  the  best  plan  for  small  fleshy 
polypi,  which  may  bleed  profusely  if  removed  in  the  ordinary  way, 
and  the  most  convenient  form  is  the  small  platinum  point  id 
Pacquelin's  Thermo-Cautery ;  it  may  also  be  possible  to  acr^e 
away  with  the  finger  nail  some  of  the  growtha 

The  polyps  having  been  removed  as  completely  as  possible,  the 
freedom  of  the  nostril  should  be  ascertained  by  directing  the 
patient  to  blow  through  it,  and  the  bleeding  checked  by  sjnriDging 
with  cold  water.  The  patient  should  then  be  directed  to  use  as 
astringent^snuif,  (equal  parts  of  tannic  acid  and  nitrate  of  bismnth 
do  very  well)  and  sometimes  the  application  of  solid  nitrate  of 
silver  will  be  found  advisable. 

It  often  happens  that,  when  all  the  polypi  which  can  be  seen  at 
the  time  of  the  operation  have  been  removed,  within  a  day  or  two 
others  present  themselves  to  view,  which  have  hitherto  been  kefgi 
up  in  the  upper  parts  of  the  nose  by  the  pressure  of  the  lower  ones. 
These  must  be  treated  in  the  same  way. 

A  condition  of  thickening  of  the  rmicous  membrane  of  the  nom 
is  very  common  in  strumous  people,  and  resembles  true  polypoid 
growths  somewhat  closely.  It  is  best  treated  by  strong  local 
astringent  lotions,  or  snufifs. 

Small  sebaceous  cysts  often  call  for  removal  or  evacuation. 
This  latter  method  is  not  practiced  as  often  as  it  should  be.  In 
a  large  number  of  instances  if  a  little  trouble  be  taken,  the 
aperture  into  the  cyst  can  be  found,  and  can  be  dilated,  beginning 
with  a  lachrymal  probe,  and  going  on  to  an  ordinary  one.  The 
contents  can  then  be  squeezed  out,  after  which  the  patient  should 
be  instructed  to  keep  the  opening  patent,  and  to  squeeze  the 
secretion  out  regularly ;  after  a  little  time  it  will  cease  to 
accumulate. 

But  these  cysts  very  often  have  to  be  cut  out.  It  is  generally 
recommended  that  they  should  be  cut  across,  their  contents 
turned  out,  and  the  cyst  wall  seized  with  a  pair  of  dressing 
forceps,  and  pulled  away.  This  method  is  very  apt  to  leave 
portions  of  secreting  membrane  behind,  which  will  suppurate,  and 
may  cause  much  trouble,  so  that  in  our  opinion  it  is  always  wise 
to  take  the  little  additional  trouble  which  is  involved  in  a  careful 
dissection  of  the  whole  sac,  if  possible  without  opening  it  at  alL 
The  clean  wound  which  is  thus  left  readily  heals  up  under  any 
imple  dressing. 
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• 

The  allied  condition  which  is  found  in  the  eyelids,  the  reten-  Tarsal 
tion  cysts  of  Meibomian  glands,  commonly  called  Tarsal  Tumours,  of  neri 
are  treated  differently.  They  should  generally  be  left  alone  until 
the  skin  over  them  looks  bluish  and  thinning  (Lawson).  The  lid 
(usually  the  lower  one)  is  then  everted,  the  conjunctiva  and  cyst 
wall  incised,  and  the  contents  broken  up  and  turned  out  with  a 
scoop,  such  as  is  found  at  the  end  of  a  common  probe.  The 
incision  should  be  prevented  from  healing  for  a  short  time  by 
passing  a  probe  along  it  every  day.  If  the  wall  be  very  tough, 
or  the  contents  solid,  it  is  wise  to  rub  the  inside  of  the  cavity 
with  lunar  caustic. 

0/  NcBvi, 

We  will  here  consider  cutaneous  or  capillary  narvi  (mother's  of  Nevi, 
marks),  and  the  smaller  subcutaneous  ncevi.    With  regard  to 
both,  but  especially  the  former,  one  fact  is  often  forgotten,  in 
fact,  seems  hardly  to  be  generally  known,  namely,  that  if  left 
alone  they  will  very  frequently  indeed  disappear.     To  show  this  ^^^'^  ^»P- 
let  the  reader  consider  how  very  rarely  the  affection  is  met  with  S^,Sy" 
in  adults  as  compared  with   the  number  of  children  who  are 
brought  to  the  O.P.  rooms  for  treatment 

It  is,  therefore,  in  infants,  a  good  general  rule  to  posl^ne 
treatment,  for  a  month  or  two  at  least,  after  they  are  first  seen, 
unless  the  stain  be  rapidly  growing,  or  be  in  a  very  disfiguring 
situation. 

The  only  way  of  treating  superficial  ncBvi  is  to  destroy  them  Of  saperfioial 
with  some  form  of  caustic  or  cautery.     Nitric  acid  will  generally  " 
be  found  best,  but  Dr.  Richardson's  ethylate  of  sodium  or  strong  By  nitric  add. 
chloride  of  zinc  may  also  be  used.     It  is  only  waste  of  time  to 
employ  the  milder  caustics,  as  the  nitrate  of  silver,  alum,  etc. 

Sometimes  the  naBvus  is  vaccinated,  and  the  consequent  inflam- 
mation may  be  sufficient  to  eifect  a  cure,  but  it  generally  fails. 

Electrolysis  is  frequently  employed  both  for  cutaneous  and  By  eleotrolyais 

subcutaneous  nsevi.      In  the  former  it  is  necessary  to  destroy 

the  nsevoid  tissue  ;  this  is  generally  effected  by  thrusting  needles 

(not  insulated)  which  are  in  connection  with  the  negative  pole  of 

a  constant  current  (say  10  to  15  cells  of  a  Stohrer's  battery)  into 

it,  and  placing  the  positive  electrode,  well  moistened,  on  to  the 

skin  in  the  neighbourhood  of  the  growth  ;  or  connecting  it  with 

other  needles  also  inserted  into  it. 
2  K 
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The  current  employed  must  be  sufficient  to  convert  the  tissue 
into  a  whitish  slough  ;    if  this  is  being  effected,  there  will  be 
noticed  a  slight  crackling  or  bubbling  from  the  negative  needles, 
due  to  the  giving  off  of  hydrogen. 
By  actual  Any  form  of  actual  cautery  may  be  successfully  used,  Pacquelin's 

**"  ^'  being  the  most  convenient.   The  whole  depth  of  the  skin  must  be 

destroyed,  and  the  parts  dressed  in  some  simple  fashion  while  the 
sloughs  separate. 
Of  Bubcut-  There  are  two  principles  on  which  subcutaneous  ncBvi  may  be 

treated ;  that  is  to  say,  measures  may  be  taken  which  will  produce 
a  sloughing  out  of  the  entire  mass,  or  which  will  merely  produce 
a  consolidation  and  stasis  of  the  blood  current  through  it,  which 
consolidation  is  later  followed  by  a  gradual  absorption. 
By  electanolysis  In  order  to  produce  sloughing,  the  tumour  may  be  ligatured, 
to  prince  ^p  ^  strong  electrol3rtic  current  may  be  passed  through  it  on  the 
same  principle  as  has  just  been  described,  but  the  current  will 
have  to  be  much  more  powerful  than  that  required  for  the 
cutaneous  nsevi.  No  precise  directions,  however,  can  be  given. 
By  ligature.  For  the  ligature  of  a  subcutaneous  naevus  of  ordinary  size,  the 
readiest  way  is  to  take  a  needle,  double  threaded,  with  stout  silk 
or  whipcord,  and  with  it  to  transfix  the  base  of  the  growth.  The 
needle  having  been  cut  off,  there  will  be  left  two  cords  running 
below  the  tumour,  and  these  may  if  necessary  be  increased  to 
four  or  six,  by  repeating  the  process  of  transfixion.  The  cut 
ends  of  these  ligatures  have  now  to  be  knotted  together  very 
tightly,  each  to  each,  and  before  this  is  done  it  will  almost 
always  be  advisable  to  cut  the  skin  in  the  form  of  a  ring  at  the 
base  of  the  growth.  The  najvus  will  then  be  completely  strangu- 
lated, and  must  be  left  to  slough  off.  During  its  separation  it 
may  be  dressed  with  poultices,  or  with  any  simple  cleanly 
dressing. 

Sometimes  elastic  ligatures,  or  ones  which  can  be  tightened  up 
from  time  to  time  are  used  ;  but  in  any  case  the  cords  must  be 
tied  very  tight. 

The  means  whicli  may  be  adopted  for  securing  consolidation  of 

ncBvoid  growths  are  numerous,  but  we  shall  only  mention  one  or 

two  of  the  principal  ones. 

GontoUdation       The  passage  of  a  constant  current  again  finds  an  application 

by  electeic       Iiqiq^  but  now,  inasmuch  as  its  object  is  to  produce  stasis  in  the 
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blood  vessels,  but  not  sloughing  of  the  tissues,  the  strength  must 
be  much  less  than  in  the  former  method  of  treatment.  But  it  is 
often  very  hard  to  know  how  to  stop  short  of  a  current  which 
will  produce  destruction  of  vitality. 

One  of  the  most  common  plans  of  treatment,  and  a  very  By  perchloride 
successful  one,  is  the  passage  of  threads,  soaked  in  the  strong  ^hra^di. 
tincture  of  the  perchloride  of  iron,  through  the  substance  of 
the  growth.  It  is  best  to  use  worsted,  as  it  takes  up  more 
of  tlie  tincture,  double  threaded  through  a  stout  needle.  Three 
or  four  of  these  double  threads  may  be  passed,  and  their  ends 
may  then  be  loosely  knotted  together,  and  cut  short.  After 
a  few  days  they  will  begin  to  work  loose  in  their  channels,  as 
seton  threads  do,  and  should  then  be  removed.  The  action  of 
iron  perchloride  in  effecting  consolidation  of  neevoid  tissue  is 
very  marked. 

The  liquid  iron  perchloride,  and  other  fluids,  are  also  some-  By  injectioiL 
times  injected  into  these  growths  with  a  hypodermic  syringe,  but 
although  stasis  and  consolidation  may  thus  be  produced,  the  risks 
of  thrombosis,  and  embolism,  prevent  this  method  of  treatment 
from  becoming  common. 

Small  subcutaneous  nsevi,  which  are  distinctly  encapsuled, 
may  often  be  dissected  out,  and  although  the  operator  requires 
to  be  careful  to  avoid  cutting  into  the  small  tumour  while 
it  is  being  removed,  it  is  a  very  satisfactory  treatment,  though 
not  one  which  is  generally  applicable.  All  bleeding  ceases  as 
soon  as  the  nsevus  is  taken  away. 

Of  Piles.  Ofpil«L 

External  piles  give  little  trouble  to  the  surgeon.  They  may  ExtemjU. 
always  be  snipped  off  with  a  pair  of  scissors,  the  cuts  being  made 
in  a  radiating  direction,  and  there  is  never  any  haemorrhage  which 
pressure  will  not  arrest.  The  only  point  to  be  kept  in  mind  is 
the  risk  of  contracting  the  anal  orifice  by  taking  away  too  much 
skin. 

But  internal  (mucous^  and  muco-cutaneous  piles  require  more  internal, 
careful  treatment,  and  we  will  here  consider  the  chief  plans  which 
are  adopted. 

Tliese  are,  the  ligature,  the  ecrasetir,  the  clamp,  and  the  clamp  principal 

and  cautery,  and  of  these  the  ligature  is  still  the  most  commonly  P^"- 

employed. 

2  K  2 
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Preparation  of     Whichever  plan  is  to  be  followed,  the  rectum  must  alwi 

patient.  thoroughly  cleared  out  with  an  enema,  and  it  is  frequently  i 

plan  to  direct  the  patient  to  sit  and  strain,  as  if  at  stool,  < 

bucket  half  full  of  very  hot  water,  so  as  to  bring  the  piles 

as  far  as  possible,  just  before  the  operation. 

An  anaesthetic  should  always  be  given,  and  the  i>atient  i 
conveniently  placed  in  the  lithotomy  position.  The  st 
then  with  his  finger,  or  with  vulsellum  forceps  (Fig.  197), 


Removal  by 
ligature. 


Fio.  197. —  Vulsellum  Forceps. 

down  the  piles,  or  as  many  of  them  as  he  proposes  to  remov 
keeps  theiu  protruding  from  the  anus. 

If  the  pile  be  of  moderate  size,  it  must  be  drawn  well  for 
and,  supposing  the  method  by  ligature  to  be  chosen,  its  base  f 
be  transfixed  with  a  strong,  handled  needle  (the  best  pattern  i 
at  right  angles,  about  an  inch  away  from  the  point,  and  wi 
bent  end  curved  on  the  flat),  which  should  then  be  double-thi 
with  stout  whipcord,  well  waxed.  The  needle  is  then  with<] 
so  that  there  are  two  threads  running  across  the  centre  < 
base  of  the  pile.  The  next  step  is  to  divide  the  skin  wfaei 
pile  encroaches  on  it,  and  also  the  mucous  membrane,  all 
the  base  of  the  pile  with  a  pair  of  curved  scissors.  This  g 
shortens  the  time  of  separation,  and  diminishes  the  pain  < 
ligature,  but  of  course  care  must  be  taken  not  to  cut  into  th 

All  that  now  remains  to  be  done  is  to  tie  the  pile  i; 
halves  with  the  two  cords.  This  strangulation  cannot  possi 
done  too  tightly,  and  the  ligatures  must  lie  in  the  trenches 
have  been  cut  for  them.  One  of  each  pair  of  ends  of  con 
then  be  cut  short,  the  two  portions  of  the  pile  may  be  sep 
with  scissors  from  each  other,  and  then  the  whole  mass  is 
rally  returned  within  the  anus,  there  to  come  away  by  s1oq| 
but  it  is  sometimes  advisable,  and  if  the  ligature  be  pi 
tight,  is  safe,  to  cut  off  the  two  halves  of  the  pile  itael 
return  the  pedicles  only. 
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Quite  small  piles  do  not  need  transfixing  and  splitting,  but 
may  be  tied  in  one  piece,  the  mucous  membrane  being  snipped 
all  round  the  base  as  before. 

Very  large  piles,  or  masses  of  piles,  on  the  contrary,  will 
require  to  be  ligatured  in  several  places,  but  the  principle 
remains  the  same. 

After  any  operation  for  piles,  it  saves  much  pain  to  place  a  After  manage- 
morphia  suppository  in  the  rectum,  and  throughout  the  time  of  °^®^t. 
the  separation  of  the  ligatures,  say  from  five  to  seven  da3rs,  opium 
may  be  required  to  allay  pain,  and  for  the  first  three  or  four 
days,  also  for  the  purpose  of  confining  the  action  of  the  bowels. 
After  this  time,  laxatives  should  be  given,  so  that  the  stools  may 
be  soft. 

Though  the  ligature  is  still  the  most  common  way  of  treating 
internal  piles,  it  is  quickly  becoming  displaced  by  other  less 
painful  methods.     Of  these  the  best  known  is  that  of  the  clamp  By  damp  and 
and  cautery.  ^"  ^' 

In  this  method  the  piles  are  drawn  down  as  before,  and  then 
seized  with  a  screw  clamp,  (Fig.  198),  the  blades  of  which  are 


Fig.  198. — Cautery  Clamp, 

made  parallel,  and  have  ivory  plates  attached  to  them,  as  non- 
conductors of  the  heat  of  the  cauter}'. 

.  The  pile  is  firmly  clamped,  and  then  cut  off  with  one  of  the 
knives  of  a  Pacquelin's  cautery,  at  an  almost  invisible  red  heat, 
and  very  slowly  applied  ;  or  with  some  other  form  of  cautery ; 
or  with  a  scalpel  and  pair  of  scissors ;  the  surface  afterwards  being 
most  thoroughly  cauterised  before  the  clamp  is  removed,  this 
removal  being  done  gradually,  so  that  if  there  should  be  any 
spouting,  the  jaws  can  be  tightened  up  again,  and  the  cautery 
re-applied.  As  in  the  case  of  the  ligatures,  in  all  but  those  which 
are  quite  small,  the  piles  should  be  dealt  with  bit  by  bit. 

By  other  methods,  even  the  cautery  is  dispensed  with.     Thus  By  cnuhiiig. 
by  means  of  a  powerful  clamp,  such  as  is  here  figured  (Pig.  199), 
the  pile  having  been  drawn  down,  may  have  its  base  so  thoroughly 


.1 
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crushed^  that  it  may  be  at  once  cut  off  with  a  pair  of 


f 
fI: 

I  ■  ■ 

i.l 
I  * 


Fio.  199. — Clamp  for  crushing  Piles. 
The  clamp  should  remain  on  the  stump  of  the  pile  for  al 
minutes. 
By  a  chain  A  chain  ^craseur,  (Fig.  200),  worked  slowly,  (say  one 


;  I 


^" 


ii 


J/' ' 


Fio.  200. — Chain  ecraseur. 

Ecnseor.  about  10  seconds)  is  also  a  very  efficient  form  of  remo^ 
principle  its  employment  does  not  differ  from  the  other  ] 
we  have  described,  and  the  preparation  and  after  treatm< 
alike  in  all.  The  dcraseur  may  be  used  to  remove  a  an 
whole,  or  larger  ones  in  two  or  more  portions,  one*  eu( 
chain  being  passed  through  the  base  of  the  pile,  as  was  t1 
cord  in  the  case  of  the  ligature.  The  mucous  membran 
also  be  similarly  divided,  in  a  ring,  by  the  scissors. 

By  nitric  acid  Lastly,  internal  piles  may  be  brought  down,  clam] 
thoroughly  cauterized  with  strong  nitric  acid.  This  trea 
especially  applicable  to  florid  sessile  piles. 

Of  painful  Qf  painful  Fissure  or  Ulcer  of  the  Anus, 

fifltore  or  ulcer . 

of  the  anus.  *  See  '' Lancet, '^  July  3rd,  ISSO,  for  explanation  of  the  metli< 

however,  a  different  form  of  clamp  (Benliam's)  is  figured. 


/  ; 
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Small,  but  very  painful  cracks,  or  small  ulcers,  are  often  found 
at  the  margin  of  the  anus,  and  although  they  are  very  insig- 
nificent  in  appearance,  they  may  render  life  almost  intolerable. 

Lunar  caustic,  nitric  acid,  or  a  touch  with  the  actual  cautery  will  ^J^^  cfj» 
sometimes  cure  them,  the  treatment  being  combined  with  the  use  actual  cAntc 
of  astringent  enemata  ;  but  in  severe  cases  there  will  be  hardly  any 
improvement  unless,  in  addition  to  such  applications,  the  super- 
ficial fibres  of  the  sphincters  in  the  neighbourhood  of  the  ulcer 
are  set  at  rest. 

This  may  often  be  done  by  inserting  the  fingers  of  both  hands  The  sphino 
within  the  anus,  and  suddenly  stretching  the  part ;  or  a  rectal  at  rest 
dilator  may  be  similarly  employed. 

But  the  most  certain  way  to  attain  this  rest  is  to  incise  the  base 
of  the  fissure  in  its  whole  length,  so  as  to  divide  the  fibres  of  the 
sphincters  which  have,  by  their  spasm  and  irritability,  prevented 
the  sore  from  healing.  To  do  this  effectually,  an  ansesthetic 
will  be  required,  and  a  speculum  is  very  necessary  to  ensure  a 
complete  view  of  the  parts. 

It  often  happens  that  these  fissures  are  in  connection  with 
small  piles,  and  occasionally  with  polyps.  These  must  be 
removed  at  the  time  the  fissure  is  incised. 

0/  Prolapsus  Ant,  Of  prolaptui 

This  condition  is  found  in  children  and  adults,  but  is  more  ^^' 
frequent  and  much  less  serious  in  the  former.     Infants  are  very  i„  iofantB. 
often  brought  to  the  casualty  room  with  the  complaint   that 
"  their  body  comes   down,"  every  time  that  the  bowels   are 
opened.     The  patients  will  generally  be  weakly  and  ill-nourished, 
and  on  inquiry  it  will  often   be  found  that  they  have  been 
allowed  to   crouch  for  as  much  as  a  quarter,  or  it  may  be, 
half-an-hour,  upon  a  chamber  pot.    The  first  direction  which  General  tra 
must  be  given  is  that  a  proper  chair  be  provided,  and  that  the  ™^"^ 
child  is  not  to  remain  upon  it  a  moment  longer  than  is  necessary. 
The  protruding  anus,  or  rather  the  rectum,  must  be  returned  each 
time  that  it  comes  down,  and  the  opportunity  may  be  taken  to 
apply  ati  astringent  lotion,  (as  2  gr.  of  sulphate  of  iron  to  an  ounce 
of  water)  to  the  part.     The  buttocks  may  be  douched  with  cold 
water,  anything  like  constipation  avoided,  and  general  tonics,  as 
Parrish's  food,  given. 

Under  such  general  treatment,  most  cases  of  prolapsus  iu 
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infaots  will  very  quickly  get  well ;  but  if  the  case  bo  more  sercre 
it  may  be  necessary  to  apply  some  kind  of  spring  trusa,  made  oq 
the  principle  of  those  for  uterine  displacement,  or  some  kind  of 
I,  plQff,  plug  or  pad,  one  pattern  of  which  is  here  shown.     (Pig.  201.) 


Fio.  201.— Plug/or  Protaptua  Ani. 

But  prolapsna  in  adults  is  a  more  serious  afifair,  and  i««y 
require  extensive  operative  treatment.  Supposing  that  tbe 
case  does  not  yield  to  a  patient  replacement  of  the  gut,  with  the 
application  of  astringent  lotions,  the  suigeon  may  nse  a  stronger 
caustic  application,  as  tlie  lunar  caustic  in  the  solid  form,  or  in 
strong  solution,  or  nitric  acid ;  or  may  score  the  mucoua  mem- 
brane over  with  the  Facquelin's  cautery,  taking  care  in  each  eatt 
that  tlie  caustic  or  cauterising  nction  be  limited  to  the  macous 
tissues.  The  prolapse  should  then  be  returned,  and  the  ease 
treated  in  the  same  way  as  if  it  were  one  of  iutemat  pilea. 

In  more  severe  cases  still,  portions  of  tlie  prolapsed  memfamie 
may  have  to  be  removed  with  the  ligature,  clamp  and  csataiy,  or 
^raseur,  as  in  the  case  of  piles,  but  these  measures  an  too 
serious  to  find  a  proper  place  here. 

0/  Fistula  in  Am, 

We  shall  here  only  consider  the  less  serious  form  of  thia  affec> 
tion,  and  will  suppose  that  in  all  the  cases  with  which  we  have  ta 
do,  the  fistula  is  one  which  involves  only  the  lower  inch-and-a- 
half,  or  so,  of  the  rectum,  and  is  tims  well  within  the  limits  of 
safety  as  regards  hcemorrliage.  In  most  cases  the  fistuUe  oon- 
mence  as  iscliio -rectal  absca'ues,  more  or  less  acute  at  first,  and 
afterwards  becoming  chrotiic.  On  examination  a  small,  often  a 
very  small  aperture  will  be  found,  which  on  pressure  will  exnde 
a  little  thin  sero-pus  ;  and  on  probing,  this  will  be  found  to  Iwd 
along  a  small  channel,  tending  in  the  direction  of  the  rectum. 
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The  only  efficient  treatment  for  this  condition  is  to  lay  this 
sinus  open,  so  as  to  convert  it  into  a  trench,  opening  along  its 
whole  length  into  the  rectum,  and  by  subsequent  management 
to  force  it  to  heal  up  from  the  bottom. 

In  all  fistulsB  the  actual  operation  is  much  easier  than  the 
conscientious  carrying  out  of  the  subsequent  dressing.  The 
readiest  way  to  cut  a  fistula  is  to  take  a  Brodie's  fistula  probe 


Pig.  201a.— Brodies  Fistula  Probe, 

{Fig.  201a).  (The  patient  being  under  the  influence  of  an 
anaesthetic),  to  pass  it  along  the  sinus,  and  if  possible,  to  find 
the  natural  opening  into  the  rectum,  which  probably  exists.  It 
may,  however,  be  noii-exist«nt,  or  may  lie  too  high  up  in  the 
bowel ;  in  these  cases  the  end  of  the  probe  should  be  pushed 
through  the  rectum,  wherever  the  sinus  seems  to  come  closest  to 
the  mucous  surface. 

As  soon  as  the  finger  placed  in  the  rectum  feels  the  end  of  the 
probe,  the  instrument  should  be  pushed  on  further  and  turned, 
so  that  its  end  comes  out  at  the  anus. 

The  sphincters  (one,  or  both,  if  both  are  involved),  and  all  the 
tissues  between  the  sinus  and  the  rectum  can  now  easily  be 
divided  by  a  curved,  sliarp  pointed,  bistoury. 

It  sometimes  happens,  even  in  the  simple  fistulae  we  are  c-on- 
sidering,  that  a  probe  passed  along  the  sinus  cannot  be  turned 
out  of  the  rectum  in  tin's  way  ;  if  so,  a  director  of  the  ordinary 
])attern  should  be  passed  along  the  track,  a  curved  probe  pointed 
bistoury  should  then  be  passed  along  its  groove  till  its  point  is 
felt  by  the  forefinger  of  the  left  hand,  placed  in  the  rectum,  and 
against  the  end  of  the  director.  This  finger  must  then  be  kept 
in  contact  with  the  end  of  the  knife  while  both  are  withdrawn. 
In  this  way  the  tissues  between  the  fistula  and  the  gut  will  be 
divided  as  before. 

The  sinus  itself  having  been  slit  up,  it  is  necessary  to  perform 
certain  trimming  details,  in  order  to  procure  a  sound  healing. 
Thus  the  bottom  of  the  trench,  into  which  the  sinus  is  now  con- 
verted, should  be  incised  along  its  whole  extent,  and  oftentimes 
it  will  be  wise  to  scrape  out  the  granulation  tissue  which  lines  it, 


Of  Phymosifl, 
paraphymosis, 
etc. 

Of  oircamoi- 
sion  for  phy- 
mosisin 
children. 


Dilatation. 


506     OF  TRACHfiOTOMY,  AND  OF  OTHER  MINOR   OPERATIONS. 

with  the  scoop  whicb  is  here  figured  (Fig.  202),  and  the  anhealUij 


CWRICHT&CAtOHDOM 


Fia.  202. — Scoop  for  Scraping  Sinuses,  etc, 
margins  should  be  freely  clipped  off,  the  best  iustniment  for 
doing  this  being  the  fistula  scissors  (Fig.  202a). 


Fia.  202  a. — Scissors  for  Trimming  Edges  qf  Fistulw,  etc. 

When  all  this  has  been  done,  the  wound  must  be  carefully 
packed  with  narrow  strips  of  lint,  or  with  absorbent  wooly  and 
the  whole  secured  with  a  T  bandage.  There  is  hardly  ever  any 
bleeding  which  moderate  pressure  will  not  arrest. 

However  thoroughly  a  fistula  may  have  been  ox>erated  upon, 
the  ultimate  success  or  failure,  lies  absolutely  in  the  hands  of  the 
dresser.  If,  through  carelessness,  he  allows  the  channel  to  roof 
itself  over,  no  good  will  have  come  of  all  the  surgeon's  efforts ; 
he  must,  therefore,  most  patiently  plug  the  wound  quite  from 
the  bottom,  so  that  it  granulates  soundly.  It  matters  little  with 
what  he  does  this ;  a  web  of  cotton  wool,  narrow  strips  of  lint 
soaked  in  carbolic  or  eucalyptus,  oil,  or  in  Fryar's  balsam,  or 
several  other  dressings  will  all  do  about  equally  well. 

Of  PhymosiSf  Faraphymosis,  etc. 

Of  Circumcision  for  Fhymosis  in  Children.  In  the  first  place 
it  may  be  stated  that  all  children  with  a  long  foreskin  will  be 
placed  in  a  better  position,  morally  and  physically,  by  being 
circumcised,  whether  they  have  a  true  phymosis  or  not ;  bat, 
these  considerations  apart,  it  is  certain  that  many  young 
children  who  have  a  certain  amount  of  contraction  of  the  aperture 
of  the  foreskin,  but  in  which  the  skin  itself  is  not  specially 
redundant,  are  subjected  to  circumcision  quite  unnecessaril3\  In 
a  great  number  of  these  cases,  all  that  is  necessary  is  that  the 
orifice  should  be  dilated  with  a  pair  of  dressing  forceps,  and  the 
foreskin  peeled  from  off  the  glans  penis,  to  which  it  is  generally 
adherent.  But  if  the  amount  of  the  foreskin  be  distinctly 
redundant,  whether  the  orifice  be  contracted  or  not,  a  circumci- 
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sion  should  be  performed,  and  in  children  this  is  a  simple  operation. 

An  anaesthetic  having  been  given,  the  foreskin  should  be  drawn  'Hi©  operation 

"  111  1  V  oi  circumci- 

well  forward  over  the  glans,  and  held  between  a  clamp,  such  as  a  sion  in 
haemorrhoidal  clamp,  (Fig.  198),  or  a  pair  of  dressing  forceps,  but  chUdren. 
not  so  tightly  as  to  bruise  the  parts  (a  pair  of  parallel  rulers  do 
admirably  for  this  purpose). 

The  redundant  skin  should  be  then  cut  away,  and  if  the  mucous 
surface  be  adherent  to  the  glans  it  should  be  peeled  off.  There 
will  now  be  an  extensive  ring  of  raw  surface  round  the  glans, 
between  the  edge  of  the  mucous  membrane  and  the  edge  of  the 
skin,  which  has  retracted.  The  next  step  is  to  cut  through  the 
mucous  membrane  down  the  dorsal  middle  line  to  the  level  of 
the  skin  margin,  and  then,  turning  the  mucous  surface  over,  to 
attach  the  skin  and  mucous  edges  round  the  organ  by  a  few 
points  of  suture,  silk  or  catgut  being  the  best  to  use. 

There  are  not  more  than  two  arteries  which  ever  seem  to 
require  tying,  but  in  these  soft  tissues  ligatures  are  best  avoided. 
Tiiis  can  always  be  managed  by  keeping  a  couple  of  Spencer 
Wells,  or  torsion  forceps,  on  the  bleeding  points  for  a  minute  or 
two.  The  dressing  of  the  wound  should  be  perfectly  light  and 
simple  ;  a  piece  of  carbolised  oil  lint  does  as  well  as  any. 

Circumcision ^  and  slitting  up  the  prepuce  in  adults.  Slitting  up  the 

This  operation  may  be  required,  as  it  is  in  children,  for  con-  ^^,2^.***' ' 
genital  phymosis,  and  in  such  cases  will  not  differ  at  all  from  that 
we  have  just  described ;  but  it  may  also  become  necessary  in 
consequence  of  an  acquired  contraction  of  the  foreskin,  and  this 
again  may  be  due  to  an  inflammatory  condition  which  is  present 
at  the  time  of  operation,  or  to  one  which  has  passed  off. 

If  a  long  foreskin  be  in  a  state  of  acute  inflammatory  aedema, 
it  may  be  necessary  to  expose  the  glans  penis  for  urination,  or 
for  the  purpose  of  getting  at  sores,  etc.  In  such  a  case  no  planned 
circumcision  is  called  for,  nor  would  the  results  be  satisfactory. 
All  that  can,  or  need  be  done,  is  to  pass  a  director  under  the 
foreskin  in  the  middle  line  of  the  dorsum,  and  to  cut  the  tissues 
along  this  with  a  scalpel  or  strong  scissors  down  to  the  sulcus. 
The  bleeding,  up  to  a  certain  point,  will  be  beneficial,  but  it  can 
be  easily  stopped  by  pressure,  or  by  the  ligature  of  any  spouting 
vessel. 

The  phymosis  which  results  from  such  an  inflammation,  but 
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wliicli  lias  not  required  slitting  up  in  its  acute  stage  n 
times  be  operated  on  in  the  more  artistic  method  we  < 
first.  Tiiis  may  Bometimea  be  the  best  plan,  but  more  of 
be  found  advisable  to  divide  the  prepuce  along  tbe  doi 
then  to  readjust  the  divided  skin  and  mucous  snr&o 
most  symmetiical  way  possible. 
Fumpbyraoris.      Paraphyniosia. 

Id  tbis  cotidttioii  tbe  glans  penis  and  some  of  tbi 
mucous  membrane  of  the  foreskin  is  strangulated  by  tbe 
aperture  of  tbe  natural  or  acquired  phymosis,  tlirough 
lias  protruded,  but  cannot  be  returned  in  consequence  of  tli 

In  cliildren,  a  natural  pbymosis  is  generally  the  t 
adults,  as  a  rule,  the  case  is  one  of  balanitis  with  inflt 
efTusioD  and  contraction  of  tbe  foreskin.  In  any  case  the 
causes  pain,  and  will  get  steadily  worse  until  it  is  relieve 

In  children,  and  in  the  less  severe  forms  in  adults,  thi 
can,  as  a  rule,  be  drawn  over  the  glans  without  innch  i 
'I'lie  part  having  been  first  well  oiled,  the  size  of  the  toi 
glans  can  be  reduced  by  wrapping  a  piece  of  lint  roun 
firmly  grasping  it  in  the  hand  for  a  minute  or  so,  after  \ 
pressiug  it  directly  backwards  with  the  thumb,  at  the  at 
drawing  the  fureskiii  forwards  with  the  first  and  second 
both  bands,  the  prepuce  will  come  over. 

lu  more  severe  cases  an  ice  bag  may  be  found  usefu 
swollen  tissue  may  be  stabbed  with  a  scalpel  in  seven 
tliua  reducing  the  sedema. 
Inddonof.  If  these  measures  fail,  tbe  patient  should  be  given  i 

thetic,  and  if  reduction  still  cannot  be  efiected,  the  coi 
ring  must  be  divided  along  the  dorsum  of  the  penis.  ' 
will  probably  bef>nudto  be  very  deeply  imbedded  in  thi 
parts,  so  that  care  must  be  taken  to  identify  the  rea 
strangulation.  If  a  parapliymosia  be  not  reduced,  the  ] 
quickly  into  a  siongbing  condition,  which  will  eventual] 
the  constriction  at  the  expense  of  deformity,  through  tl 
portions,  or  it  may  he  of  the  whole  of  the  glans  penis. 

It  will  often  be  advisable  to  slit  np  the  foreskin  at  tbe  si 
that  the  parapbymosis  is  relieved  by  incision,  but  this  s 
done  after  tlie  reduction  of  the  glans,  as  the  natural  com 
the  part  can  then  be  more  accurately  seen. 


h 


OF  TRACHEOTOMT,  AND  OF  OTHER  MINOR  OPERATIONS.     509 

Of  Warts,  Condylomata,  etc.  Removal  of 

Warty  growths  of  venereal  origin,  are  common  about  both  the  ^^^ 
male  and  female  genitals.  They  may  generally  be  snipped  off 
with  scissors  and  their  bases  touched  with  lunar  caustic,  or  nitric 
acid  ;  but  sometimes  they  are  so  large,  that  it  is  safer  to  ligature 
them,  when  the  method  detailed  for  piles  may  be  followed.  In 
other  cases,  when  they  are  more  sessile,  the  application  of  nitric 
acid  will  be  best. 

True  condylomata,  moist  cutaneous  tubercles,  are  sometimes  Condylom*t 
treated  locally  with  the  stronger  caustics,  but  more  frequently 
powders  which  are  somewhat  escharotic,  but  which  also  serve  to 
keep  the  parts  dry,  are  preferred.  Thus  equal  parts  of  calomel 
and  zinc  oxide,  or  of  verdigris  and  savin  may  be  used.  These 
also  yield  to  constitutional  treatment  much  more  readily  than 
warty  growths. 

Of  Fistulous  Tracks  in   the  Groin  and  elsew/iere.     Sinuses  Of  fistoloas 
in  the  groin  are  very  common  as  the  result  of  buboes,  and  once  ^^^j^* 
formed,  will  burrow  to  an  almost  unlimited  extent.     But  wher-  elsewhere, 
ever  the  sinus  may  be,  the  same  line  of  treatment  must  be 
adopted,  as  has  been  before  described  for  fistula  in  ano.  It  is  hope- 
less to  expect  any  healing  until  the  tunnel  has  been  converted 
into  a  trench,  and  made  to  heal  from  the  bottom.     The  windings 
of  the  fistulse  must  be  followed  up  with  the  director  and  scapel, 
and  the  details  of  scraping,  trimming  and  dressing,  are  precisely 
as  before  described.    We  should,  however,  add  here,  what  we 
omitted  to  mention  before,  namely,  the  great  use  of  an  occasional 
application  of  lunar  caustic  to  the  edges  and  base  of  the  trenches. 

Of  Ingrown  Toenail,  and  Avulsion  of  Nails. 

The  great  toenail  often  produces  an  extremely  painful  ulcera-  Of  ingrown 
tion,  on  one  or  both  sides,  by  an  ingrowth  of  its  margins.     The  anddion  of 
irritation  thus  produced  causes  a  hypertrophy  of  the  neighbouring  nails, 
skin,  and  a  condition  of  paronychia,  so  that  the  nail  may  come 
to  be  half  buried  in  fungous  granulations,  with  a  foetid  discharge, 
and  the  patient  may  be  unable  to  put  his  foot  to  the  ground. 
There  are  probably  very  few,  if  any,  cases  of  ingrown  toenail 
which  cannot  be  cured  by  measures  short  of  pulling  out  the  nail, 
but  in  all  except  the  slighter  forms,   much  time  and  patience 
will  be  required  to  achieve  success. 

If  the  nail  is  to  be  kept,  it  will  be  necessary  to  gradually  lift  Cure  witho 

aviilsioD. 
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it  up  from  its  bed,  by  gently  packing  something,  such  as  a  pledget 
of  cotton  wool,  beneath  its  edge,  three  or  four  times  a  day ;  and 
at  the  same  time  to  reduce  its  thickness  to  that  of  a  piece  of 
note  paper  by  rubbing  it  down,  for  which  purpose  pumice  stone 
will  be  most  serviceable.  The  exuberant  edges  may  be  touched 
with  caustic  ;  and  iodoform,  or  the  powder  of  the  nitrate  of  lead, 
will  be  found  good  applications  to  the  ulceration. 

Working  on  these  lines,  as  we  have  said,  almost  all  ingrown 
nails  can  be  cured,  and  the  patient  can  himself  assist  the  process 
greatly;  but  it  takes  time,  and  it  is  often  readier  and  more 
satisfactory  to  remove  the  nail. 

If  this  plan  be  chosen,  the  whole  nail  should  be  removed,  not 
the  ingrown  half,  as  is  sometimes  recommended.  An  ansesthetic 
having  been  given,  the  surgeon  runs  one  blade  of  a  strong  pair  d 
scissors  beneath  the  centre  of  the  nail,  down  to  its  root,  and  cots 
it  in  two.  Then  with  two  pairs  of  forceps  he  twists  the  two 
halves  inwards  and  outwards,  and  pulls  them  off.  All  bleedin<^ 
is  easily  arrested  by  pressure,  and  the  part  is  lightly  dressed. 
Any  trimming  of  the  edges  that  is  required  should  be  done  at 
the  same  time.  Other  nails,  both  of  fingers  and  toes,  may 
require  removal  for  onychia,  abscess  of  matrix,  injury,  etc.  In 
performing  an  avulsion  of  a  finger  nail,  care  should  be  taken 
to  avoid  injuring  the  matrix  itself.  The  results  will  not  show  at 
the  time,  but  as  the  new  nail  grows,  the  cicatrix  in  the  matrix 
will  cause  the  nail  to  be  permanently  misshapen. 

Two  infantile  conditions  remain  for  notice,  namely,  Tongue  tu, 
and  adhesion  of  the  vaginal  margins. 

Mothers  frequently  bring  their  infants  to  the  hospital  in  the 
belief  that  they  are  tongue-tied,  when  either  there  is  nothing  the 
matter  with  them,  or  else  there  is  only  a  fragile  band  of  membrane 
which  can  easily  be  broken  down  with  the  finger.  But  if  the 
frsenum  linguae  be  really  too  short  and  thick,  it  must  be  divided 
with  a  pair  of  blunt  pointed  scissors,  the  points  of  which  must 
turn  downwards,  towards  the  floor  of  the  mouth.  The  tongue 
must  be  held  up  by  two  fingers,  or  by  that  special  form  of  spatula 
with  a  slit  in  it,  combined  with  a  director,  which  may  often  be 
found  in  pocket  instrument  cases. 

The  tongue  should  be  freed  more  by  tearing  than  by  cutting. 

Very  commonly    indeed,  newly    born    female    children   are 
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brought  with  the  report  that  "the  womb  is  shut,"  or  some 
similar  phrase  is  used ;  when,  upon  examination,  a  small  pin- 
hole aperture  is  seen,  by  which  the  urine  escapes,  and  at  first 
sight  the  rest  of  the  vaginal  opening  seems  to  be  absent.*  But  if 
a  probe  or  director  be  passed  into  this  opening,  and  pressed 
downwards,  it  will  be  seen  that  the  parts  are  perfectly  normal, 
and  that  there  has  been  only  an  adhesion  of  the  margins  of  the 
vaginal  orifice. 

No  further  treatment  is  required,  and  we  mention  the  condition 
only  because  it  is  so  often  mistaken  by  mothers  and  dressers  for 
something  far  more  serious,  whereby  much  anxiety  is  caused. 


*  We  have  known  medical  men  adviae  infants  to  be  taken  long  jonmeys  to  a 
hospital  for  operation,  this  condition  being  suppoeed  to  be  one  of  imperforate 
hymen,  or  of  absence  of  the  vagina. 
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CHAPTER  XXXVIII. 


Of  Venssec- 
tion. 


The  veins 
which  are 
suitable. 


Method. 


Of  Venaseotion,  Guppinq,  etc.,  and  of  Blistbrs  and  othei 

Methods  of  Counter  Irritation. 

Of  Venofsection. 

The  practice  of  ven»sectioQ  is  so  much  out  of  fiiahion  tliat 
probably  the  majority  of  house  surgeons  now  in  office  have  nerer 
seen  the  operation  performed,  still  less  performed  it  themselves. 
It  is  to  be  hoped  that  so  effectual  and  certain  a  remedy  will  aooi 
become  again  more  general,  and  it  is  most  unlikely  that  it  will 
ever  really  die  out  of  use. 

The  veins  which  are  opened  for  the  purpose  of  letting  blood, 
are,  one  of  those  at  the  bend  of  the  elbow,  the  jugular,  and  muck 
more  rarely,  the  internal  saphena  at  the  back  of  the  ankle.  The 
method  is  much  the  same  in  each  case,  and  we  will  describe  in 
detail  only  the  commonest,  namely,  of  one  of  the  veins  at  the 
bend  of  the  elbow,  usually  the  median  basilic. 

The  patient,  who  should  be  sitting,  is  directed  to  hang  the  arm 
down  so  as  to  produce  turgescence  of  the  veins.  A  piece  of 
bandage  is  then  tied  tightly  round  the  arm,  a  pad  being  placed 
ovei  the  trunk  vein  on  the  inside,  and  the  bandage  knotted  over 
that.  The  hand  should  then  be  raised  to  the  horizontal  positioa, 
and  be  made  to  grasp  a  strong  pole  resting  on  the  ground,  (this 
is  the*origin  of  the  barber's  sign  pole),  a  broom  handle  will  do 
very  well.  The  limb  is  thus  steadied,  and  the  forcible  mnacnlar 
flexion  aids  the  venous  fullness  (Fig.  203). 


Fig.  20Z.—PerJormance  of  Vencesectum. 
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Supposing  the  median  basilic  to  be  selected,  the  thumb  or  finger 
should  be  placed  just  above  the  spot  chosen  for  incision,  so  that  the 
vein,  and  the  skin  over  it,  is  steadied.  The  surgeon  then,  with  a 
lancet,  or  a  very  sharp  knife  (the  former  is  best  from  the  extreme 
thinness  of  its  blade)  incises  the  vein  obliquely,  cutting  it  about 
half  across.  The  blood  should  immediately  flow  in  a  somewhat 
forcible  stream,  and  this  should  continue  until  about  five  or  six 
ounces  have  been  removed  ;  it  will  then  generally  slacken,  and  if 
more  blood  is  to  be  drawn,  the  surgeon  must  rub  the  limb  from 
below  upwards,  and  direct  the' patient  to  alternately  open  and 
close  the  hand,  or  to  flex  and  extend  the  elbow,  so  that  the 
muscular  contraction  may  aid  the  flow  from  the  vessel 

When  as  much  blood  as  is  required  has  escaped,  the  ligature 
on  the  arm  must  be  relaxed,  the  arm  raised,  and  a  pad  placed 
upon  the  wound.  The  pad  should  be  secured  by  a  double  figure 
of  8,  the  ends  being  tied  in  a  bow,  or  reef  knot  over  it. 

Complications  of  Vencpsection.  CompUca- 

If  the  instruments  are  perfectly  clean,  diffuse  inflammation  gection.  ^^" 
can  hardly  occur,  but  in  older  and  ruder  days  this  was  not 
infrequent. 

A  more  serious  accident  still,  seems  to  have  happened  some- 
what unaccountably  often,  namely  a  puncture  of  the  brachial 
artery,  or  an  opening  of  it  in  mistake  for  the  vein.*  This  some- 
times resulted  in  the  formation  of  an  arterio-venous  aneurism,  or 
in  an  aneurismal  varix,  and  sometimes  in  consequences  still  more 
serious. 

It  is  very  necessary  that  the  wound  in  the  skin  and  the  vein 
should  exactly  correspond,  and  every  care  must  be  taken  that 
the  former  does  not  slip  over  the  latter  during  the  incision.  This 


*  In  old  times  when  bleeding  wm  regularly  performed  by  barbers  and 

blacksmiths,  it  can  be  understood  how  such  accidents  might  happen  ;  but  for 

the  account  of  such  a  disaster  occurring  In  the  practice  of  a  surgeon  of  repute, 

and  of  the  results  thereof,  we  may  refer  the  reader  to  the  "  Spectator,"  Na 

868.    There  is  strong  internal  evidence  of  the  story  as  there  told,  being  in  aU 

essentials  a  true  one ;  and  in  any  case,  the   reader  who  does  not  know  his 

'*  Spectator,"  will  thank  us  when  he  makes  acquaintance  with  one  of  the  most 

charming  of  TickeU's  letters.    It  would  be  weU  indeed  for  the  medical  profes- 

sion  if  the  magnaminous  behayiour  of  Madame  de  Villa-Cerfe  towards  the 

unfortunate  Dr.  Festeau,  were  generaUy  foUowed. 

2  L 
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is  best  prevented  by  using  a  very  sharp  lancet,  and  by  fixing  the 
vein  firmly. 

In  cases  where  the  vein  is  difficult  to  find,  a  careiril  exposure 
of  the  vessel  by  dissection  will  prove  of  great  service.     (See 
Transfusion,  p.  71). 
feeding  from     Bleeding  Jrom  the  Jugular  Vein  is  sometimes    adopted  in 
ein.  children,  from  the  small  size  of  the  arm  veins,  and  in  adults  for 

other  reasons.  (See  Apoplexy,^.  357.)  The  operation  is  conducted 
on  the  same  principles  as  for  bleeding  from  the  arm,  but  the 
compress  to  produce  distension  of  the  vein  must  be  applied  very 
firmly  over  the  clavicle,  outside  the  sterno  mastoid,  lest  air 
should  enter.  The  vessel  is  incised  upon  the  sterno  mastoid, 
in  its  long  axis,  as  the  platysma  fibres  here  cross  it  obliquely. 
The  after  management  is  the  same  as  before,  but  the  pad  must 
be  placed  on  the  wound  before  the  compress  over  the  clavicle  is 
relaxed. 
Lrteriotomy,  Arteriotomy  is  still  more  rarely  performed  than  vensesection. 
The  temporal  artery,  or  one  of  its  branches,  is  the  only  vessel 
opened  for  this  purpose.  It  should  be  half  cut  tiirough  with  a 
lancet  as  in  the  case  of  the  vein,  but  transversely ;  and  when  the 
desired  amount  of  blood  has  escaped,  the  division  of  the  vessel 
should  be  completed  and  a  very  firm  compress  applied,  which 
should  be  left  undisturbed  for  four  or  five  days. 
Cupping, 

By  means  of  "  cups  "  the  blood  may  either  be  merely  drawn  to 
the  surface  by  atmospheric  pressure,  or  it  may,  having  been 
thither  attracted,  be  removed  by  a  scarificator.  The  former 
proceeding  is  "  dry,"  the  latter  **  wet,"  cupping.  The  nape  of 
the  neck  and  the  posterior  surfaces  of  the  thorax  and  loins  are 
by  far  the  most  common  situations,  but  any  part  which  will  hold 
the  glass  will  do. 

In  order  to  cup  successfully  a  certain  amount  of  dexterity  is 
required,  which  practice  alone  will  give.  The  principle  on  which 
it  depends  is  the  creation  of  a  considerable  vacuum  beneath  bell- 
shaped  glasses,  (Figs.  204, 205, 206)  which  are  made  in  various  sizes. 
These  glasses  are  sometimes  made  so  that  they  can  be  attached  to 
an  exhausting  syringe,  like  the  bell  jar  of  an  air  pump.  But  in 
skilful  hands  a  better  vacuum  is  obtained  by  quickly  rarefying  the 
air  by  heat.    A  very  good  cupper  will  do  this  by  simply  putting 


upping. 


)ry  cupping. 
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a  lighted  paper  spill  within  the  cup  for  an  instant  and  immediately 
applying  the  latter  to  the  surface  of  the  akin  ;  but  for  most  people 


FlO.  204.  Pio.  205.  Fio.  206. 

Pias.  204,  205,  20&.— Cupping  Glasses. 
it  will  be  easier  to  put  a  fewdrops  of  spirits  of  wine,  (ean  de  Cologne 
does  very  well)  into  the  cup,  and  to  distribute  the  spirit  over  its 
interior  by  turning  it  round.  A  pledget  of  cotton  wool  placed  on 
a  stick  should  then  be  dipped  in  spirit,  lighted,  and  mopped 
round  the  inside  of  the  glass.  This  will  produce  a  large  but 
momentary  3ame,  and  as  soon  as  it  is  alight,  the  cup  should 
be  "  clapped  "  upon  the  required  place.  The  flame  will  be  im- 
mediately extinguished,  and  the  vacuum  will  show  itself  by  an 
almost  instantaneous  rising  of  the  skin. 

The  essential  points  to  attend  to  are,  that  only  just  so  much 
spirit  should  be  put  into  the  cup  as  will  moisten  its  aides,  and 
that  the  cup  be  applied  perfectly  to  the  skin,  so  as  to  exclude 
ail  air. 

In  drg  cupping  six  or  eight  glasses  are  &equently  used,  and  in 
the  absence  of  those  of  the  regular  form,  wine  glasses  will  do 
nearly  as  well,  although  their  sharp  edges  are  apt  to  cause  pain.* 

If  wet  cupping  is  to  be  practised,  one,  two,  or  more  glasses  are  Wat  eaf^ 
placed  on  the  skin  as  before  ;  as  soon  as  the  skin  has  risen  within 
them  they  are  removed,  and  numerous  small  incisions  are  made 
in  the  swollen  area,  by  means  of  a  scarificator.     The  cups  are 

*  Lately,  on  ludlft-mbber  cup  of  the  tame  ihapa  aa  the  glaai  one*  haa  b«eD 
introduced,  and  appears  to  work  weU.  The  rubber  ia  nifficieatly  itout  to  tend 
forcibly  to  recover  ita  ahape,  after  It  haa  been  eqQeeied  ont  of  it.  Ita  bell- 
ahaped  cavity  can  thne  be  oomprfed,  and  ita  margin  applied  to  the  akin. 
WbeD  left  alone  it  will  tie  fonnd  to  adbara  with  comiderBble  suo^on. 
2   L  2 
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then  replaced  (the  measures  for  their  exhaustion  being  repeated), 
and  will  quickly  be  nearly  filled  with  blood.  They  then  become 
loose  and  must  be  taken  away  with  their  contents.  These  cups 
can  again  be  applied,  if  still  more  blood  is  required,  and  when  the 
■eftrifi  operation  is  over,  the  wound  should  be  lightly  and  simply  dressed 
tor.  The  scarificator  (Fig.  207)  is  an  arrangement  of  knife  edges, 


Fig.  207. — Scarificator. 
protruding  through  a  plate  with  slits  in  it,  and  having  a  set 
screw  and  trigger  mechanism,  so  that  the  depth  to  which  the 
tissues  will  be  divided,  can  be  determined,  and  so  that  the  knives 
will  only  momentarily  be  protruded  when  the  trigger  is  released. 
The  depth  desired  is  that  which  will  incise  the  true  skin,  but  not 
open  up  the  cellular  tissue  below.  If  the  cuts  are  too  de^, 
pellets  of  fat  will  choke  the  incisions,  and  prevent  the  flow  of 
blood.  This  instrument  should  be  pressed  pretty  firmly  against 
the  skin  surface  when  the  trigger  is  released. 

We  should  not  omit  to  mention  the  usefulness  of  scarification 
as  a  means  of  depletion  in  other  forms  of  local  congestion.  Thus 
in  acute  orchitis,  relief  may  be  afforded  by  numerous  punctures 
with  a  sharp  lancet  or  scalpel ;  and  some  of  the  good  efiTects  of 
the  incisions  which  we  already  described  as  being  essential  in 
certain  forms  of  erysipelas,  are  due  to  the  local  abstraction  of 
blood,  thus  efifected. 
leeciiea.  Of  Leeches. 

If  leeches  are  to  be  applied  anywhere  within  the  cavity  of  the 
body,  such  as  in  the  mouth,  nose,  vagina,  etc.,  a  leech  glass  from 
which  they  cannot  escape  should  be  used;  but  if  they  are 
required  for  outside  surfaces,  they  may  be  placed  within  a  pill- 
box, covered  with  a  piece  of  lint,  or  held  lightly  in  the  hand,  etc. 
The  part  to  be  leeched  should  be  washed  with  warm  water  or 
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milk,  and  must  be  perfectly  clean.    Those  leeches  should  be 
chosen  which  are  thinnest  and  most  lively.* 

It  is  estimated  that  a  leech  should  extract  from  ji.  to  jii.  of 
blood  before  it  is  gorged,  but  if  a  poultice  be  put  over  the  bites, 
much  more  will  flow. 

A  leech  should  never  be  allowed  to  bite  into  a  vein,  or  trouble- 
some haemorrhage  may  follow  ;  pressure  would  always  stop  this, 
in  any  situation  where  it  could  be  applied,  but  it  may  be 
necessary  to  adopt  such  measures  as  passing  a  needle  below  the 
bite,  and  twisting  silk  round  it,  etc. 

Of  certain  Methods  of  Counter  Irritation,  imutloii. 

Of  blisters.  These  are  usually  produced  by  painting  blistering  of  bUflten. 
fluid  (Liquor  Epispasticus  P.B.)  over  the  required  area,  or  by 
applying  a  cantbarides  plaister,  cut  to  the  desired  shape.  If 
there  are  any  hairs  on  the  part  to  be  blistered,  they  should  be 
shaved  ofT,  and  the  skin  washed  with  a  strong  soap,  to  remove  the 
natural  oil. 

Any  form  of  blister  will  rise  more  painlessly,  and  more 
effectually,  under  a  light  bread  or  linseed  poultice.  If  the 
blistering  fluid  be  used,  the  most  convenient  way  to  apply  it 
is  to  cut  a  hole  of  the  desired  size  in  a  piece  of  note  paper,  to 
hold  it  firmly  over  the  part,  and  then  to  paint  on  the  fluid  with 
a  cameFs-hair  brush.  In  this  way  the  blister  is  strictly  limited. 
Another  plan  is  to  smear  zinc  or  simple  ointment,  round  the 
part  to  be  blistered. 

The  dresser  or  nurse  must  be  careful  to  keep  the  hands  well 
away  from  the  eyes  during  the  application,  and  should  wash 
them  immediately  after. 

When  the  bleb  has  fully  formed,  it  may  either  be  snipped  at 
its  most  dependent  part,  and  the  serum  soaked  up  with  blotting 
paper ;  or  if  it  be  desired  that  it  should  remain  open  for  some 
time,  the  whole  cuticle  should  be  cut'  ofi*,  and  the  sore  dressed 

*  In  old  d&ys  at  St.  Bartholomew's,  before  the  days  of  house  phydciani^ 
when  there  was  a  resident  apothecary,  this  official  had  charge  of  the  leeching, 
then  a  very  laborious  task.  We  just  recoUeok  the  last  of  the  officers  and  his 
management  of  his  leeches.  He  handled  them,  indeed,  as  Isaac  Walton 
recommends  that  their  cousin  anneUds  should  be  handled,  as  though  he  loved 
them  ;  in  cold  weather,  always  gently  chafing  them  by  a  fire  between  wann 
flannels,  before  he  sets  them  to  their  work. 
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the  actual 
bery. 


with  some  irritant  ointment,  of  which  the  unguentam  savinae  is 
the  most  frequently  employed.  (Blisters  are  occasionally  dressed 
with  mercurial  ointment,  when  a  powerful  counter  irritation  is 
required.) 

Of  the  Actual  Cautery, 

We  have  so  frequently  considered  the  employment  of  different 
forms  of  the  actual  cautery  for  various  surgical  purposes,  that  we 
need  only  here  remind  the  reader  that  in  addition  to  its  employ- 
ment for  the  arrest  of  haemorrhage,  the  removal  of  growths,  etc, 
the  cautery  has  a  large  field  of  usefulness  as  a  most  effectual 
counter  irritant.  Thus  for  chronic  diseased  conditions  of  joints, 
"firing"  is  often  very  successful,  as  it  is  also  for  the  relief  of 
neuralgias,  such  as  sciatica. 

Whether  the  cautery  irons,  or  Pacquelin's  instrument  be  used, 
the  usual  method  is  to  "  score  "  the  skin  surface  over  the  seat  of 
pain  or  disease,  very  much  as  a  horse's  leg  is  fixed.  But  in  the 
treatment  of  spinal  disease  by  the  various  forms  of  tbermo 
cautery,  other  methods  are  adopted,  such  as  the  needle  cautery, 
etc.,  descriptions  of  which  will  be  found  in  books  especially  dealing 
with  this  subject. 

Of  Setons, 

The  last  method  by  which  counter  irritation  may  be  made, 
which  we  shall  describe,  is  the  use  of  setons.  These  are  foreign 
bodies,  introduced,  and  retained,  beneath  the  skin,  in  the  neigh- 
bourhood of  diseased  structures  or  tissues. 

The  regular  "  seton  knife "  was  a  thin,  double-edged,  flat 
bladed  one,  shaped  like  a  small  spatula.  It  was  run  through 
a  pinched  up  fold  of  the  skin,  and  the  slit  thus  made  was 
occupied  by  a  flat,  ribbon-like  piece  of  whalebone,  gum  elastic, 
or  ivory.  But  at  the  present  time,  the  general  way  is  to  pass 
two,  four,  or  more  strands  of  silk  or  whipcord,  by  means  of  a 
stout  handled  needle,  having  its  eye  near  the  point.  This  is 
entered,  and  passed  for  a  sufiicient  distance  beneath  the  skin, 
and  is  then  double,  or  quadruple  threaded,  where  its  point 
emerges.  The  needle  is  then  retracted,  and  the  ends  of  the 
threads  thus  placed,  are  loosely  tied  together.  In  the  course 
of  a  day  or  two,  they  will  begin  to  make  a  suppurating  track. 
They  are  then  worked  to  and  fro,  to  keep  up  the  irritation  as 
long  as  may  be  desired. 
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Of  Vaccination,  Of  vaccina- 

The  chief  j^forn^  of  vaccination  are  :  (1)  From  ann  to  arm  ;  (2)  ^^'^' 
by  means  of  tubes  containing  lymph  from  ripe  vesicles  ;  (3)  by 
means  of  ivory  points  which  have  been  dipped  in  the  lymph  and 
allowed  to  dry ;  and  (4)  by  means  of  tubes  of  calf  l)rmph. 

The  chief  metliods  of  vaccination  are  :  (1)  By  means  of  small 
oblique  punctures  into  the  cutis  vera,  made  with  an  arrow 
headed  lancet,  charged  with  •the  lymph,  this  being  procured 
direct  from  the  vesicle,  or  from  a  tube ;  (2)  by  inserting  the  ivory 
points  into  such  punctures,  these  having  been  moistened  the 
instant  before  by  being  dipped  in  warm  water ;  (3)  by  making 
within  a  small  area,  numerous  scratches  through  the  cuticle,  like 
the  cross  hatching  of  an  engraving,  and  then  rubbing  in  the 
lymph  from  the  vesicle,  tube,  or  point,  for  a  minute  or  two. 

There  is  little  doubt  that  this  last  method  is  the  most  generally 
trustworthy,  although  it  is  somewhat  more  troublesome.  If  the  Arm  to  arm 
arm  to  arm  plan  be  adopted,  the  l)anph,  quite  free  from  blood,  "*®**^^ 
must  be  taken  from  a  matured  vesicle  on  the  eighth  day  after 
inoculation,  by  puncturing  its  upper  pearly  portion,  from  which 
slightly  opalescent  droplets  will  exude.  The  lancet  may  be 
charged  with  this,  and  inserted  as  has  just  been  described,  or  a 
scratched  area  may  have  the  lymph  rubbed  into  it  with  some 
rounded  instrument  like  the  end  of  a  common  penholder. 

In  all  cases,  for  a  primary  vaccination,  three  inoculations 
should  be  made,  and  the  place  nearly  always  chosen  is  the  top  of 
the  arm,  near  the  surface  of  the  deltoid. 

If  ivory  points  be  used,  the  best  plan,  as  has  just  been  stated,  By  ivory 
is  to  insert  them  into  small  oblique  incisions  made  with  an  arrow-  ^^^  ' 
headed  lancet ;  or  they  may  just  be  dipped  in  water  and  rubbed 
upon  the  scratched  surfaces.     These  points  are  the  least  satis- 
factory of  all  methods  of  vaccination,  but  are  convenient. 

The  lymph  which  is  enclosed  in  capillary  tubes  is  procured  By  capillary 
from  ripe  vesicles.  The  tubes  being  immediately  sealed  her-*" 
metically,  humanised  lymph  will,  under  these  circumstances, 
keep  for  a  long  time.  When  it  is  to  be  used,  the  ends  of 
the  tube  are  broken  oflF  and  the  contents  blown  out  upon  a 
clean  slip  of  glass.  The  vaccination  may  then  be  performed  with 
a  lancet  or  by  scratching  with  a  needle  as  before.  These  tubes 
can  always  be  procured  at  Whitehall. 
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If  lymph.  The  methods  of  vaccination  with  caJf  lymph  are  piecisely  the 
same  as  with  the  humaniBed  kind.  It  may  be  performed  direct  from 
calf  to  child,  or  by  means  of  tubes,  but  in  the  latter  case,  it  is 
now  known  that  the  lymph  will  only  be  certainly  successfuly  if 
used  within  a  few  days  of  the  time  the  tubes  were  charged. 

It  is  absolutely  necessary  that  all  iustrumeuts,  etc.,  used  for 
the  purposes  of  vaccination  should  be  scrupulously  clean. 


TUE   END. 
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FORMULARY. 

We  here  give  the  composition  of  the  non-officinal  preparations 
which  have  been  mentioned  in  this  book,  with  other  local 
applications,  dressings,  etc.,  which  will  be  found  useful  External 
remedies  alone  are  here  considered. 

LOTIONS. 


1. — Of  Acetate  qf  Lead. 
The  Liq.  Plumbi  Subacet.  P.B. 


2. — Of  Acetate  of  Lead  with  Opium, 
The  above  with  1  gr.  of  extract  of  opium  to  1  oz. 


3.-0/  Alum. 
4  grs.  of  alum  to  1  oz.  of  water  (or  more). 

3a. — Of  Alum  and  Oak  Bark, 
4  grs.  of  alum  to  1  oz.  of  decoction  of  oak  bark. 


4.—  Of  Boracic  Acid, 
The  saturated  solution  of  boracic  acid  in  water. 


5. — Of  Extract  of  Belladonna, 
2  grs.  to  1  oz.  of  water. 

6. — Of  Calamine, 
6  drms.  of  levigated  calamine,  6  drms.  oxide  of  zinc,  6  drms. 
glycerine,  2  ozs.  lime  water  to  12  ozs.  of  water. 

7. — Of  Carbolic  Acid, 
The  glycerine  of  carbolic  acid  diluted  with  water  from  1  in  20 
to  1  in  60,  or  less. 
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8. — Of  Carbonis  Detergens. 
2  to  4  drms.  of  the  Liq.  Carbonis  Detergeiis,  (made  by  digesting 
coal  tar  in  a  tincture  of  soap  bark,  qiiillaya)  to  12  oz.  of  water. 


9.— 0/*  Chlorate  of  Potash. 
10  grs.  of  chlorate  of  potash  to  1  oz.  of  water. 


10,— Of  Chloride  of  Zinc. 
1  to  4  grs.  chloride  of  zinc  to  1  oz  of  water  for  a  stimulant 
lotion ;  and  40  grs.  to  1  oz.  of  water  for  washing  over  operation 
wounds  for  purposes  of  asepsis  (is  somewhat  caustic). 


11. — Of  Chlorinated  Soda. 
30  mm.  of  the  Liq.  SodsB  ChlorinataD  (P.B.)  to  1  oz.  of  water. 


12.— Of  Chlorine. 
The  Liq.  Chlori  (P.B.)  diluted. 


1 3.  — Evaporating  Lotion. 
1  drm.  spirits  of  wine  and  2  drms.  of  the  solution  of  acetate  of 
ammonia  to  1  oz.  of  water. 


14. — 0/ Iodine. 
20  to  30  mms.  of  the  tincture  of  iodine  to  1  oz.  of  water. 


15. — Of  Nitrate  of  Silver. 
3  to  10  grs.  of  nitrate  of  silver  to  1  oz.  of  water. 


U.— Of  Nitric  Acid. 
2  to  4  mms.  of  the  strong  nitric  acid  to  1  oz.  of  water. 


1 7. — Of  Permanganate  of  Potash.     {Condjfs  Fluid.) 
12  to  36  mm.  of  the  liq.  pot.  permang.  (P.B.)  to  1  oz.  of  water. 


18. — Ilefrigerating  Lotion. 
30  grs.   of  ammonium   chloride,  1  drm.   diluted  acetic   acid, 
1  drm.  spirits  of  wine  to  1  oz.  of  water. 


l^.—Of  Sanitas. 
The  patent  preparation,  as  supplied,  or  diluted. 
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20.— Of  Sulphate  of  Copper. 
2  to  4  grs.  of  the  sulphate  of  copper  to  1  oz.  of  water. 


21.— 0/  Sulphate  of  Iron. 
2  to  6  grs.  of  the  sulphate  of  iron  to  1  oz.  of  water. 

22.— Of  Sulphate  of  Zinc. 
2  to  6  grs.  of  the  sulphate  of  zinc  to  1  oz.  of  water. 


23.-0/  Tartrate  of  Iron. 
J  to  1  drm.  tartrate  of  iron  to  1  oz.  of  water. 


24.— 0/  Terebene. 
The  patent  preparation  of  terebene  diluted. 


OINTMENTS. 


1. — Of  Belladonna. 
80grs.  extract  of  belladonna,  1  drm.  glycerine,  loz.  prepared  lard. 


2. — Of  boracic  Acid. 
1  drm.  boracic  acid,  1  oz.  lard. 


3. — Of  Iodoform. 
1  drm.  iodoform,  1  oz.  lard,  or  vaseline. 


4. — Of  Iodoform  and  Oleate  of  Zinc. 
2  oz.  iodoform,  1  oz.  oxide  of  zinc,  6  oz.  oleic  acid,  14  oz.  lard, 
or  yaseliue.     (The  odour  of  iodoform  is  stated  to  be  thus  much 
diminished.) 

5. — Of  Mercury  and  Belladonna. 
Mercurial  ointment  and  belladonna  ointment,  equal  parts. 


6. — Of  Mercury  and  Camphor.    ( Scott* s  dressing.) 
1  oz.  mercurial  ointment,  20  grs.  camphor. 


7. — Of  Nitrate  of  Mercury,  diluted. 
The  P.  B.  ointment  and  lard,  or  vaseline,  equal  parts. 
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8. — Of  Oleaie  of  Mercury.    (£0  per  cent.}* 
2dnus.  peroxide  of  mercury,  lOdrms.  oleic  acid.     (BequiieB 
frequent  trituration  for  24  hours  for  thorough  prepaxatiou.) 


9.— 0/  Petroleum. 
120  grs.  paraffine,  1  oz.  yaseline. 


LINIMENTS,  Etc. 


1. — Of  Belladonna  and  Chloroform. 
(1.)  Equal  parts  of  the  two  P.6.  liniments. 
(2.)  6  drms.  liniment  of  belladonna,  2  drms.  chloroform,  1  ox. 
compound  camphor  liniment,  P.B. 

2. — Of  Carron  Oil  (Linimentum  Oalcis). 
Equal  parts  of  lime  water  and  linseed,  or  olive,  oil. 

B.—Of  Iodide  of  Potash. 
1  drm.  iodide  of  potash,  2  drms.  Liq.  ammon.  fortior,  2  oz.  so^ 
liniment. 


4. — Of  Iodoform. 

(1.)  A  saturated  ethereal  solution  (1  in  7),  is  used  for  painting 
on  sores,  etc.,  the  drug  being  left  as  a  pellicle,  by  evaporation. 

(2.)  Is  also  easily  mixable  with  glycerine,  and  may  thus  be 
conveniently  used  in  proportion  of  10  grs.  iodoform  to  1  oz.  of 
glycerine. 

(3.)  1^  drms.  iodoform,  1  oz.  oil  of  Eucalyptus,  5  oz.  olive  oiL 


5.-0/  Lead  and  Olive  Oil. 
I  oz.  Liq.  Plumbi  Acetatis,  3^  oz.  olive  oil 


6. — Of  the  Sub- Acetate  of  Lead. 
A  patent  preparation  (see  page  272). 


CAUSTICS.t 


1. — Arsenious  Acid. 
20  grs.  arsenious  acid,  1  oz.  lard,  or  vaseline* 

*  The  10  p.a  oleate  U  a  liquid — a  liniment ;  the  15  p.o.  Sa  semi  aolid. 
t  For  other  caustics  see  chap.  III. 
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2. — Caustic  Potash  and  Lime. 
Eqaal  parts  of  potash  and  quicklime,  with  water  (q.s.) ;  is  then 
moulded  into  sticks. 

3. — Nitric  Acid. 
The  strong  acid  is  used.    Should  be  applied  with  a  splinter  of 
wood,  or  with  a  brush  made  of  glass  hairs. 


4. — Sulphuric  Acid  (Ricord's  Paste). 
St^ngest  sulphuric  acid  and  willow  charcoal,  sufficient  of  each 
to  make  a  paste. 

5. — Zinc  Chloride. 
The  chloride  in  fine  powder  may  be  rubbed  up  with  wheaten 
flour  in  the  proportions  of  1  to  1,  or  §  to  1,  or  ^  to  1,  forming  a 
paste  by  deliquesence.    All  solutions  stronger  than  10  p.c.  are 
caustic  in  various  degrees. 

6. — Ethylate  of  Sodium. 
Is  prepared  according  to  Dr.  Richardson's  formula  ;  is  applied 
with  a  glass  rod  or  splinter  of  wood. 


DUSTING  POWDERS. 


1. — Of  Calomel  and  Zinc  Oxide. 
^  oz.  of  calomel,  \  oz.  zinc  oxide ;  or  the  same  with  the  addition 
of  1  oz.  of  starch. 

2. — Of  Fuller's  Earth,  otherwise  Puhis  Terra  CimolicB. 


3. — Of  Iodoform. 


4. — Of  Iodoform  and  Calamine. 


5. — Of  Savin  and  Verdigris. 
Equal  parts  of  each  in  powder. 


SUPPOSITORIES. 


1. — Of  Galls  and  Opium. 
3  grs.  powdered  galls,  1  gr.  opium,  to  20  grs.  oil  of  theobroma. 
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2. — Of  Iodoform. 
1^  grs.  iodoform,  15  grs.  oil  of  theobroma. 


3. — Of  Opium. 
10  to  12  grs.  of  the  compouud  soap  pill  (P.B.). 


HYPODERMIC  INJECTIONS. 


1. — Of  Acetate  of  Morphia. 
The  P.6.  solution  for  injection  contains  1  gr.  in  12  mm.,  bnt 
provided  that  the  solution  be  kept  perfectly  neutral,  one  of  tirioe 
that  strength  is  more  convenient,  especially  if  large  doses  are 
required,  and  does  not  cause  greater  irritability.  It  may  be  thus 
prepared.  To  352  grs.  of  hydrochlorate  of  morphia  dissolyed  in 
8  oz.  distilled  water,  with  heat,  add  4^  drms.  liq.  ammonia, 
sufficient  quantity  to  produce  slight  alkalinity.  When  cool,  wash 
the  precipitated  morphia  by  decantation,  and  on  a  filter,  till  free 
from  chlorides.  Drain  well  and  dissolve  in  1}  drms.  distilled 
water,  warmed,  and  150  mm.  acetic  acid,  or  sufficient  to  produce 
slight  acidity.  Make  up  to  4  drms.  with  distilled  water,  and 
filter.* 


2. — OJ  Morphia  and  Atropia, 
To  the  above  add  g'^  to  ^^5  gr.  of  atropia. 


3. — Of  Apomorphia. 
2  p.c.  hydrochlorate  of  apomorphia  dissolved  in  water.     IX)6e, 
5  mm.  =  ^  5  gr. 

4. — Of  Carbolic  Acid. 
The  pure  acid  with  5  p.c.  of  water  (see  p.  275). 


5. — Of  Ergotine. 
15  grs.  ergotine,  15  mm.  glycerine,  1  oz.  water,  and  1  p.c.  pore 
carbolic  acid. 
Dose  :  1  to  4  mm.  =  J  to  1  grain  ergotine. 

*  Morphia  injections  keep  better  if  1  p.c.  of  pare  carbolic  acid  be  added, 
and  if  the  solution  be  made  up  with  25  p.c.  of  glycerine  in  plaoe  of  so  miiok 
water,  clogging  of  the  needle  by  evaporation  will  be  greatly  prevented. 
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6.-0/  Ether. 
10  to  20  mm.  pure  ether,  or  of  ether  with  equal  parts  of  pure 
alcohol  or  brandy.     (Page  350). 


ENEMATA, 


Of  Brandy y  (restorcUive), 

1  oz.  brandy,  3  oz.  strong  beef  tea. 

Note. — For  the  purpose  of  nutrition  various  forms  of  peptonised 
suppositories  and  fluids  are  now  largely  used. 


2.-0/  Olive  Oil. 
4  oz.  olive  oil,  15  oz.  decoction  of  barley  ;  (or  the  oil  may  be 
used  by  itself.     (See  page  347). 


B.—Of  Soap. 
1  oz.  soft  soap  to  20  oz.  of  hot  water. 


4. — 0/  Starch  and  Opium. 
20  mm.  laudanum  or  Battley,  (Liq.  Opii.  Sedativus.)    20  oz. 
mucilage  of  starch. 

5. — Of  Turpentine. 
\  oz.  oil  of  turpentine,  1  oz.  castor  oil,  yolk  of  1  egg.     Infusion 
of  linseed  to  20  oz. 


FOMENTATIONS. 


1. — Of  Belladonna. 
1  drm.  extract  of  belladonna,  20  ozs.  (or  less)  of  water. 


2. — Of  Poppy  Heads. 
1  to  3  ozs.  of  the  dried  poppy  heads,  sliced,  without  seeds,  20 
to  40  oz.  of  water.     Boil  20  minutes,  and  strain. 


3. — Of  Turpentine.     {The  Turpentine  Stupe.) 
Flannel  soaked  in  boiling  water,  and  wrung  dry  as  quickly  as 
possible  with  wringing  sticks,  then  sprinkled  with  from  30  mm.  to 
2  drms.  of  oil  of  turpentine. 
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SPRAYS,  Ere. 

1. — Lotions  of  Boraeie  Acid,  ChlorinaUd  Soda,  etc. 
Can  be  used  in  the  fonn  of  epra)v,  especiallf  for  nlcentions 
about  the  mouth  and  throat,  or  for  dresaiug  foul  wonnds,  etc. 

2.— Of  Carbolic  Acid. 
The  1  in  20  solutiou  of  carbolic  acid  is  generally  used,  bat  for 
directions  for  this  and  other  antiseptic  dressings,  see  page  234. 

3. — The  Ether  Spray  for  Local  AnontAgsia. 
Ether  purus  P.B.  may  be  used,  or  anhydrous  ether,  or  a  yet 
cheaper  form,  the  "  Ansesthetic  Ether." 

4. — Of  Sulphurota  Acid. 
5  mm.  sulphnious  acid  to  1  oz.  water. 

&.—0J  Tannic  Acid. 
S  to  20  grs.  tannic  acid  to  1  oz.  nater. 

6. — Mercurial  Vapour  Bath. 
The  following  is  Mr.  Henry  Lee's  description  of  bis  mereuxUI 
vapour  bath  : — "  It  consists  of  a  kind  of  tin  case,  containing  a 
spirit  lamp  (Fig.  208).     In  the  centre,  immediately  over  die  wick 


Fig  208 — Mercurial  Lamp. 
of  the  lamp,  is  s  small  circular  tin  plate,   upon  whicli  the 
meicnrial  powder  is  placed     Around  this  is  a  circular  de[nwrioii, 
which  is  balf  GUed  with  boihng  water     The  patient  plaoes  dui 
on  the  ground,  and  aits  over  it,  or  near  it,  on  a  amatl  cane  atooL 
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He  is  then  enveloped,  lamp  and  all,  in  a  circular  cloak.  When  a 
cloak  cannot  be  procured,  a  double  blanket  answers  the  purpose 
very  well.  At  the  expiration  of  a  quarter  of  an  hour  or  twenty 
minutes,  the  calomel  which  is  placed  upon  the  lamp,  the  water, 
and  the  spirit  will  have  disappeared,  and  the  patient  may  then 
g^t  into  bed.  During  the  time  the  patient  is  taking  the  bath  he 
may  inhale  the  vapour  for  half  a  minute  or  a  minute,  on  two  or 
three  different  occasions,  with  advantage  ;  and  after  the  bath  is 
over  he  must  contrive  not  to  wipe  off  the  calomel  deposited  on 
his  skin.  Patients  are  generally  recommended  to  sit  over  the 
bath  for  two  or  three  minutes  after  the  lamp  has  gone  out."* 

*  Article  "Syphilis,"  Holme's  System  of  Surgery,  by  Henry  Lee,  Vol.  I. 
p.  442. 
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(See  Note,  p.  201.) 


We  insert  the  following  case  as  illustrating  some  points  in  the 
treatment  of  fracture  of  the  knee  pan,  which  it  would  hare 
occupied  too  much  space  in  the  text  to  discuss.  The  case  is 
quoted,  not  as  a  remarkable  success,  but  as  a  t3rpe  of  the  result 
which  we  believe  may  be  expected  from  very  simple  measures  of 
treatment,  provided  only  that  these  are  patiently  carried  out  for 
a  long  time.  A  recovery  so  complete  as  in  the  following  case  is 
cheaply  purchased  by  one  year  of  precaution,  regulated  exercise, 
etc. 

Notes  of  a  case  of  fracture  of  Patella  by  indirect  violence  at 
football,  which  occurred  10th  November,  1872  : — 

Slipped. — Was  taken  one  mile  in  a  fly  and  put  to  bed  at  onca 
Condition  on  first  examination  one  hour  after, — A  good  deal 
of  effusion  and  swelling,  and,  as  near  as  could  be  judged,  three 
inches  separation  between  the  fragments.  The  upper  fragment 
was  much  the  larger  of  the  two,  and  there  was,  of  course,  a  good 
deal  of  tearing  of  the  lateral  ligaments. 

Treatment, — On  thesecondday  the  parts  were  adjusted  roughly 
(the  swelling  would  not  allow  any  accurate  adjustment),  with  a 
semi-lunar  pad,  above  and  below,  and  some  strapping,  with  lotio 
plumbi  on  the  parts  between.  On  the  fifth  day  the  swelling 
having  nearly  gone  down,  the  patient  was  placed  on  a  fracture 
bed,  on  a  double  inclined  plane,  the  leg  was  fixed  on  an 
ordinary  iron  back  splint,  as  used  for  fractures  of  leg  at 
St.  Bartholomew's,  the  fragments  having  been  brought  as  near 
together  as  possible  with  a  semi-lunar  pad  above  and  below,  with 
strapping  and  a  figure  of  8  bandage.  The  splint  was  then  screwed 
securely  to  the  bed.    The  patient  lay  on  a  mattress,  with  a  piece 
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one  foot  square  to  take  out  under  the  buttocks,  and  a  tin  pan  to 
slide  in  underneath,  to  receive  the  water  and  motions,  so  that 
there  was  never  any  necessity  to  move  for  anything. 

In  this  position  he  remained  for  seven  weeks,  at  which  time  the 
splint  was  taken  off,  and  another  adjusted.  This  consisted  of  a 
straight  piece  of  broad  steel,  18  inches  long  down  the  back,  and 
a  piece  of  leather  6  inches  broad  attached,  to  lace  round  above 
and  below.  He  then  began  to  move  about  on  crutches,  then  after 
another  month  on  two  sticks,  then  with  one,  and  lastly  with  none 
at  all.  On  16th  April  he  went  up  to  town,  and  on  1st  May 
entered  at  St.  Bartholomew's  (nearly  six  months  after  accident), 
having  the  same  splint  on,  to  keep  the  leg  perfectly  straight. 
At  this  time  the  leg  felt  perfectly  strong,  and  he  could  walk  four 
miles  an  hour  easily,  and  any  distance,  with  a  straight  leg. 

On  1st  June  he  began  to  leave  ofif  the  splint  at  night,  (putting 
a  simple  bandage  on  instead),  and  resumed  it  in  the  day.  At 
the  end  of  July  he  left  the  splint  ofif  altogether,  and  began  to 
try  and  bend  the  knee  by  degrees,  which,  of  course,  was  quite 
stiff  at  first.  He  used  to  sit  on  the  edge  of  a  table  and  dangle 
the  leg  over  the  side,  so  as  to  let  the  weight  of  the  leg  gradually 
have  its  effect  upon  the  stiffness  at  the  joint.  At  this  time  (when 
he  took  the  splint  off)  there  was  apparently  about  half  an  inch 
.separation.  At  the  end  of  August  he  could  bend  the  knee  to  about 
in  angle  of  140**,  and  could  walk  about  without  any  perceptible 
lameness,  and  the  knee  felt  as  strong  as  the  sound  one.  In  Septem- 
ber, lOi  months  after  the  accident,  he  went  to  a  dance,  and  danced 
ibout  six  waltzes  as  well  as  ever  he  could,  and  without  hurting 
'limself  in  the  least. 

One  year  after  the  accident  he  could  bend  the  knee  nearly  to 
a  right  angle,  and  could  walk  as  well  as  ever,  without  the  slightest 
sign  of  lameness ;  could  go  to  a  ball  and  dance  every  dance 
without  any  ill  effects  ;  separation  still  the  same,  the  ligamentous 
union  not  having  stretched  at  all ;  no  pain  nor  even  any  feeling 
of  weakness. 

In  Aprils  1874 — one  year  five  months  after  the  accident — he 

went  in  for  some  athletic  sports  in  the  country,  and  won  the  high 

jump,  clearing  4ft.  llin,  ;  the  throwing  the  cricket-ball  (96  yds.). 

and  was  third  in  the  100  yds.     This  did  not  hurt  the  knee  or 

produce  any  ill  effects,  and  since  that  time  he  has  competed  in 
2  M  2 
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sports  of  all  kinds,  getting  numerous  prizes  for  aiwimining, 
jumping,  throwing  the  cricket-ball,  putting  the  shot,  etc.,  and 
has  played  cricket  and  tennis  every  year,  and,  in  fact,  can  take 
any  amount  of  hard  exercise,  and  display  more  than  ordinary 
activity,  although  he  is  nearly  16  stone  weight.  Now,  (in  Sept, 
1883,)  the  separation  is  about  half  an  inch,  and  the  knee  is  in 
every  way  as  strong  as  the  other.  He  can  bend  it  far  beyond 
the  right  angle,  and  in  fact  can  sit  on  his  heels  without  any 
inconvenience. 
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Abscesses,  482-446 

acute,  485 
alveolar,  440 
chronic,  485 
deep  cervical,  488 
ischio-rectal,  445 
in  kidney,  448 
in  liver,  442 
mammary,  441 
methods  of  opening,  432 
psoas,  442 

retro-pharyngeal,  440 
thecal,  442 
tonsillar,  439 
Acid,  boracic,  242 

gallic,  a  hsmostatic,  76 
sulphuric,  a  heemostatic,  76 
tannic,  a  hiemoetatic,  76 
Actual  cautery,  518 
Acupressure,  29 
Adam's  nasal  truss,  155 

•I       splint,  825 
Air,  entrance  of,  into  veins,  45 
Alcoholic  poisoning,  372 

II  II         acute,  373 

Aloock*s  plaister,  118 
Alum,  88-55 

It      a  hsBmostatic,  76 
II      snuff,  50 
Alveolar  tourniquet,  58 
Amputations,  minor,  494 
Ansesthetics,  884-409 

•I  mixtures,  409 

II  preparation  of  patients 

for,  409 
Anasarca,  455 
Aneurism,  61,  62 

arterio-venous  from  clumsy 

vensesection,  513 
hsBmorrhage  from,  61 
Ankle,  compound  dislocation  of,  146 

•I      strapping  for,  115 
Anterior  tibial    arteiy,  compression 

of,  15 
Antimony  poisoning,  881 
AntLseptic  dressings,  234-248 
Antisyphilitic  dressings,  271 
Anus,  fissure  of,  502,  503 
Aorta^  abdominal  compression  of,  1 8, 21 
Apomorphia  in  poison  cases,  378, 377 
Apoplexy,  69,  855,  866 
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Arsenical  poisoning,  881 
Arteriotomy,  514 
Arteritis,  28 

Artery  compression  of  axillary,  12 

brachial,  12 
common  carotid,  10 
coronary  of  lip,  10 
dorsal  of  foot,  15 
facial,  10 

femoral,  common,  14 
femoral,  superficial, 

14 
iliac,  common,  14, 21 
iliac,  internal,  14 
occipital,  8 
popUteal,  15 
radial,  13 
subclavian,  11 
temporal,  10 
tibial,  anterior,  15 
tibial,  posterior,  15 
ulnar,  18 
digital,  hsBmorrhage  from,  42 
forceps,  23,  24 

of  froenum  of  penis,  bleeding 
from,  4*2 
Arthritis,  acute,  447,  448 

ti        suppurative,  448 
Artificial  respiration,  862-366 
Aspirating  apparatus,  Bigelow^s,  58 
Aspiration  of  bladder  by  the  rectum, 
472 
II  of    bladder   over    pubes, 

384-471 
Aspirators,  486 
Asphyxia,  861-871 

from  drowning,  861 
from   foreign    bodies  in 

larynx,  866 
from    foreign    bodies  in 

pharynx,  867 
from  gas-poisoning,  865 
Assalini*s  forceps,  24 
Atheroma,  28 
Atheromatous    arteries,    bleeding 

from,  46 
Atropia,  antidote  to  morphia,  875 
II        antidote  to  muscarin,  888 
II        antidote  to  strychnia,  877 
Aveling's  method  of  transfusion,  72,  78 
Avulsion  of  nails,  509,  510 
Axillary  artery,  compression  of,  12 
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II 
II 
II 
II 


B 
Back,  triangular  bandage  for,  80,  81 
Bandages,  77-102 

II.        common  roller,  86 

II         cotton-net,  86 

II         domette,  86 

II         double-headed,  97,  98 

II         double  spiral,  99 

II         double-headed  spiral,  89 

double  T,  101,  102 
II  II         for  ear,  1 02 

for  lips,  102 
for  nose,  102 
for  perinseum, 
101 
effects  of  on  skin  and  cir- 
culation, 78 
II        elastic,  86-105 
II        elastic,  Ewen*s,  105 
II        elastic,  Martin's,  105 
II        elastic,  woven,  106 
II         flannel,  86 
II         four-tailed  head,  92,  100 
II         for  finger,  94,  95 
II         gluteal,  42 
II         for  groin,  85,  86 
II        gum  and  chalk,  134 
II         head,  97 
II         knotted,  for  head,  99 
II        Martin's,  for  ulcerated  legs, 

261 
11         paraffin,  135 
II         perineal,  84 
M         plaster  of  Paris,  138 
II  .1      for  "  jacket,"  308 

II         roller,  86 
II  II      inelastic,  87 

II  II      reversing,  87 

II         recurrent,  96 
II         Scultetus',  208 
II        semi- elastic,  86 
II         silk  net,  86 
II         simple  spiral,  87 
II        single  T,  100 
II         spica,  92 
II         starch,  135 
II         stearine,  135 
II         for  stump,  roller,  96 
II         for  stump,  triangular,  83 
II         suspensory,  106 
II         triangular,  78-86 
II  II  for  back,  80, 81 

II  II  II  chest,  80, 81 

II  II  II  cravat,  78 

M  II  II  elbow,  88 

II  II  II  foot,  83 

II  II  II  hand,  83 

II  II  It  head,  80 

II  II  II  knee,  83 


II 


II 


Bandages,  triangular,  foraliog;  79 

II  It  ahoulderySI, 

82 
twisted  for  head,  99 
Bandy  lege,  319 
Barnes'  bag,  55-57 
Basilio  vein,  blood-letting  from,  512 
Bed  sores,  277,  278 

II  from  fractur^  of  spine,  181 

II  in  hip  disease,  300 

Belladonna  poisoning,  377 
Belloo's  sound,  50 
Belts,  abdominal,  106 
Bichloride  of  methylene,  407-409 
Bigelow's  aspirating  i^paratiu,  58 
Black  eye,  258 
Blackwash,  268 

Bladder,  aspiration  of,  over  the  pabea, 
471 
blood-clots  in,  58 
exploration  of,  for  atone,  469 
hsmorrhage  into,  58 
rupture  of,  340 
washing  out  the,  473,  474 
washing  out  by  syphon,  474 
Bleeders,  66-68 

constitutional  treatment  for, 

67,68 
ulcers  in,  67 
Bleeding  from  jugular  vein,  514 

II        from  median    basilic   vein, 
513 
Blisters,  517 
Boils,  275 
Boradc  acid,  242 

II      ointment,  243 
Boroglyceride,  243 
Bougies,  460-464 

II        oesophageal,  479 
II         rectal,  passage  of,  474 
Bowed  legs,  319-321 
Brachial  artery,  compression  of,  12 
Brodie's  fistula  probe,  505 
Bruises,  256,  257 
Buboes,  445 
Bubo,  virulent,  270 
Bulb  of  corpus  spongiosum,  haunorr- 

hage  from,  59 
Bull-dog  forceps  for  compression,  26 
Bullets,  extraction  of,  254-256 
Bullet-extractor,  Coxeter's,  255 
Biums  and  scalds,  279,  287 

II      deep,  284-287 
Burs®,  incision  of,  450 

II      patellae,  suppuration  of,  444 
enlarged,  450 
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Cabs  for  conveyance,  148 
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Calculus,  impacted,  886 

Canalised  vessels  a  cause  of  hsBmor* 

rhage,  45,  46 
Cancrum  oris,  274,  275 
Capeline  bandage,  97 
CarboUc  add,  81-83 

It  11     pouoning,  880 

M        oil  for  plugs,  6 
Carbonates  of  the  alkalies  as  poisons, 

882 
Carbuncles,  276 
Carron  oil,  281 

Carr*s  splint  for  CoUes*  fracture,  179 
Carte*s  tourniquet,  19 
Cartilage,  loose,  of  knee,  217 
Catgut  ligatures,  25 
Catheters,  460-471 

breaking  in  urethra,  471 
Brodie*8, 862 

double-channelled,  for  syr- 
inging the  bladder,  478 
Eustachian,  427 
flexible,  462 
flexible,  passage  of,  470 
india-rubber,  464 
olivary,  463 
passage  of,  468 
preparation  of,  466 
prostatic,  885 

II        passing,  469,  470 
silver,  862 
tying  in,  466-468 
Caustic  alkalies  as  poisons,  882 
..         34-41 
II         list  of,  81 
Cautery,  actual,  86,  58,  61,  518 
It       for  bleeders,  67 
clamp  fur  internal  piles,  5U1 
galvanic,  36-38 
irons,  86,  37 
Pacquelin*s,  86,  89-41 
CelluUtis,  273 
Cervical  caries,  316 
Charpie,  styptic,  61 

It  M       for  bleeders,  67 

Chest,  aspiration  of,  451,  452 
It     strapping  for,  114 
11     triangular  bandage  for,  80,  81 
Chloral  poisoning,  378 
Chloride  of  zinc,  81-34 
Chloroform,  administration  of,  890- 
397 
M        versiu  ether,  888-890 
Cinchona  bark,  31 
Circumcision,  507 
Clamp  for  piles,  502 
Clavicle,  fracture  of,  140,  141 

II  II  Sayre*s  treatment, 

160-166 


II 
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II 
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II 
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M 
II 
II 


Clips,  26 

Clots  in  bladder,  58 
Clove-hitch  knot,  103 
Clover^s  aspirating  apparatus,  58 
II       gas  and  ether  apparatus,  403- 

406 
II       inhaler,  400,  401 
Club-foot,  821 

II  classification  of,  821 

Cobwebs,  81 

Cooking's  poroplastic  felt,  130 
Cold,  as  styptic,  3,  35 
Cole's  truss,  108 
Collapse,  348 

It  extreme,  vensesection  for,  850 
Collee*  fracture  (see  fracture),  143-176 
CoUodion,  81 

I,  flexible,  32 

ti  closing  wounds  by,  224 

ti  for  erysipelas,  272 

Common  carotid  artery,  compression 
of,  10 
11        femoral  artery,  compression 
of,  14-21 
Compression  by  acupressure,  29 

II  by  bulldog  forceps,  26 

It  by  Esmarch's  band  and 

tube,  15 
II  by  ford-pressure,  26 

II  by  levers,  21 

II  by  serr^fines,  26 

II  by  strangulation,  7-15 

II  by  tourniquets,  17-21 

digital,  7-15 
It  of  arteries  (see  artery),  8 

Compress,  the  graduated,  5 
Condylomata,  83,  5u9 
Convulsions  in  infants,  859 
Coronary  artery  of  lips,  compression 

of,  10 
Corpus  spongiosum,  hemorrhage  from, 

59 
Corrosive  sublimate  poisoning,  881 
Cotton-net  bandage,  86 
Cotton-wool  for  plugging  wound,  5 
Counter-extension,  187,  194 
Cousin's  tourniquet,  20 
Coxeter's  bullet  extractor,  255 
Cradle  and  swing,  206 
Creosote,  31,  82 

II        hsemoetatic,  76 
Croft*s  method  of  splinting,  208 
Cupping,  514-516 
Cyst's,  sebaceous,  496 

D 
Davy's  levers,  21 

Deafness  from  impacted  wax,  421 
Deep  sutures,  29 
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Dieffenbaoh'B  forceps,  26 
Digital  artery,  bleeding  from,  42 
Digitalis,  a  hJemostatic,  76 
Dislocation,  compound  of  ankle,  im- 
mediate treatment,  of,  146 
Dislocation  of  jaw  in  extraction  of 

teeth,  419 
Domette  bandage,  86 
Dorsal  artery  of    foot,  compression 

of,  15 
Douche,  nasal,  49 
Drainage  of  wounds,  224-226 

II        tubes,  225-226 
Dressings,  anti-sjrphilitic,  271 
dry,  228,  229 
forceps,  10 
oily,  232,  288 
surgical,  227, 238 
wet,  229-232 
Drowning,  861-365 
iJupuytren's  splint  for  Pottos  fracture, 
210 

£ 

Ear,  diseases  of,  421-431 
II     double  T  bandage  for,  102 
M    foreign  bodies  in,  42 
M     wounds  of,  247 
Ecchymosis  treated  by  compression, 
256,  257 

11  sub-conjunctival,  258 

Ecraseur,  galvanic,  38 
II       for  piles,  502 
Elastic  bandages,  105,  106 

II       tourniquet,  20 
Elbow  splint,  128 

II       fracture  at,  142,  173-175 
II      triangular  bandage  for,  83 
Electricity  for  chronic  ulcers,  265, 

266 
Elevators,  317,  318 
Emergencies,  830,  et  teq. 
Emetics  for  poisoning,  378 
Emphysema,  surgical,  169 

II  II        Southey's  tro- 

cars for,  170 
Empyema,  incision  for,  453 
Enemata,  475 
Enlarged  prostate,  334 
EpUepsy,  357 
Epistaxis,  47,  52 

in  exhaustion,  52 
in  fevers,  52 
digitalis  for,  76 
ergot  for,  76 
Epithelioma  from  bums,  287 
Ergot,  76 

Ergotine  for  bleeders,  68 
Erysipelas,  272,  273 


II 
II 
II 
11 


Erysipelas,  ooUodioii  for,  S72 


II 


II 
II 


for,  27S 
phl^imonovifl^  27S 
ponctorea  for,  278 
Erythema,  272 

Esmarch's  tube,  as  figure  of  8, 17 
II        tnbet,  15,  62 
II        bandage,  16,  50 
Ether,  400-403 

II      spray,  for  hsmorriiage,  35 
II      poisoning,  874 
Ethidene  dichloride,  408 
Eucalyptus  oil,  243 
Eustachian  tube,  digital  iiTaminatiTni 
of,  429 
II  tube,  syrizigiiig  of,  428 

Ewen's  elastic  bandage,  105 

II      plaister. 
Excision  of  hip- joint,  801 
Extension  in  nnaotures,  187 
Extravasation  of  urine,  837 

incisioiia    for, 

838,839 
fmn  oldatrio- 
tore,  839 


II 


II 


II 


II 


Facial  artery,  compression  of,  10 
Feeding  by  nostrils,  478 
FemortJ   artery    (superficial}, 
pression  of,  14 
II         truss,  108 
Femur,  fracture  of,  at  neck,  144 

II  n  shaft  o^  1 44,  187 

II      shortening  of,  195 
Figure  of  8  bandage,  90-92 
Filo-pressure,  23 
Finger  bandage,  94,  95 
i    Fingers,  strapping  for,  115 

Fissure  of  anus,  502,  503 
I    Fistula  in  ano,  504-506 
!    FistuhB,  445 

II       scissors  for,  506 
fistulous  tracks  in  groin,  509 
Fit,  apopletic,  355 
II    epileptic,  857 
Flannel  bandage,  86 
Flat  foot,  321 
Flexion  of  joint  for  checking  hasmoft- 

rhage,  6 
Foot,  fracture  of  bones  of,  210 

II    triangular  bandage  for,  83 
Forceps,  Adam's  flat-blades,  155 
Assalini's,  24 
bayonet  Bhi^>edt  for   upper 

teeth,  414 
bull-dog^  26 
bullet  extracting,  254 


II 
II 


II 


II 
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Forceps,  Dieffenbach's,  26 
diBBecting,  28 
Durham's  flexible,  870 
dressing,  10 
fenestrated,  24 
for  ligaturhig,  28,  24 
for  upper  molar  teeth,  415 
larynf^eal,  367,  868 
Luer's,  255 

Mackenzie's  lever,  870 
pharyngeal,  367,  868 
serr^fine, 

Spenoer  Well's,  26 
torsion,  28 

vulsellom,  for  piles,  500 
Ford-pressure,  26 
Forearm,  fracture  of,  142,  175 
Foreign  bodies  in  air  and  food  pas- 
sages, 366-871 
in  external  auditory 

meatus,  422,  428 
removal     of,     from 
various  parts,  494, 
495 
Fractures,  diagnosis  of,  148 

iirmiediate  setting  of,  187- 

150 
permanent  setting  of,  151 
of  clavicle,  140,  160-166 
compound,  211,  212 
beds,  149, 150 
of  bones  of  foot,  210 

.1  leg,    145,    201, 

210 
of  femur,  144,  187 
of  humerus,  170 
II        of  humerus  about  elbow, 
142,  178,  174 
of  lower  jaw,  140,  155,  160 
of  metacarpal  bones,  180 
near  knee,  145 
of  neck  of  femur,  144 
of  nasal  bones,  154 
of  patella,  144, 195-201 
11        with  effusion  of 
blood  into  knee-joint,  848 
of  olecranon,  175 
Pott's,  146,  •J09 
II        of  pelvis,  144,  188 
11        removal  of    clothes  after, 
140 
of  ribs,  148-166 
with  injury  to  the  lungs, 

etc  168 
of  radius,  about  insertion 

of  pronator  teres,  176 
of  scapula,  170 
of  skull,  158,  154 
near  shoulder,  142 
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Fractures  of  spine,  148, 180 

of  sternum,  166 

of  teeth,  419 

of  upper  jaW;  155, 1 60 
II        of  zygoma,  etc.,  155 
Frost  bite,  259 
Fungus  hnmatodes,  67 

G 
Galvano-cautery,  86-88 
Ganglia,  450 
Gangrene,  hsmorrhage  from,  59 

M  hospital,  59,  273 

Garrot,  the,  17 
G^enito-urinary    tract,     hemorrhage 

from,  58 
Genu  valgum,  818 
Gluteal  bandage,  84 
Golding  Bird's  tracheal  dUator,  371 
Grordons'  splint,  179 

II  for    CoUes'    fracture, 

179 
Grafting  skin,  282,  283 
Granny-knot,  103 
Granulations,  bleeding  from,  59 
Groin,  bandage  for,  85,  86 
Guillotine,  Mathieu's,  490 
GumboU,  440 
Gum,  tearing  of,  420 


Hamatooele,  258 
Hematoma,  257 

II  of  scalp,  258 

Hematuria,  renal,  69 

II  turpentine  for,  75 

Hemoptysis,  69 

II  digitalis  for,  76 

II  ergot  for,  76 

Hemorrhage,  1-76 

acupressure  for,  29 
arterial,  4 
capillary,  8 
caustics  for,  34-41 
certain  kinds  of,  42-68 
compression  for,  5-21 
deep  sutures  for,  29 
drugs  used  to  arrest,  74 
ether  spray  for,  85 
extreme,  syncope  from, 

852 
favoured  by  dots,  85, 

64 
flexion  of  joints  for,  6 
ford-pressure  for,  26 
from  amputation  stump, 
65 
II  II    aneurism,  61 
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Haemorrhage  from  arteiy  ligatured  in 

continuity,  61, 65 
II  bulb  of  urethra,  59 
1 1  canaliaed  vessels,  45 
II    corpus  spongiosum 

59 
II    extraction  of  teeth, 
52,53,419 
11  II    gangrene,  59 

„  .1    genito-urinaiy 

tract,  58 
II  II    granulations,  59 

II  II    imperfectlydivided 

vessel,  42 
II    malignant  growths 

6 
II    nose,  47-52 
II    palmar  arch,  43 
II    phagedsenai  59 
II    rectum,  53,  54,  58 
II    sloughs,  65 
II  II    special       arteries, 

8-15     (see    also 
artery) 
II  II    urethra,  59 

II  II    venereal  sores,  270 

It  in  division  of  tendo 

Achillis,  493 
II  inteniiediary,  64 

II  internal  syncope  from, 

70,71 
II  internal,  69-71 

II  into  bladder,  58 

II  in  tracheotomy,  487 

II  ligature  of  arteries  for, 

21-26 
II  natural  arrest  of,  2 

II  permanent  arrest  of,  8 

II  plugging  for,  4,  5 

II  position  of  limbs  in,  1-4 

It  pressure  for,  4 

It  primary  arrest  of,  3 

II  reactionary,  64,  65 

II  recurrent,  64 

II  secondary,  63,  64 

I.  shock  from,  851 

II  special  means  for  arrest- 

ing,  7-29 
II  styptics  for,  30-41 

II  tenaculum  for,  25 

II  torsion  of  arteries  for,  27 

II  transfusion  after,  71-78 

II  typhoidal,  75 

II  venous,  4 

HsBmorraghio  diathesis,  66,  67 

"  ulcer,  59 

Hsmoetatics,  80-41,  46,  68-74 
Hamamelis,  hemostatic,  (see  Haze- 
line) 


Hare-lip  pins,  67,  222 
Hazeline,  31,  32,  76 
Head  bandage,  97 

II  II        fonr-tail,  00,  100 

II  II         knotted,  09 

II  It        triADgoLar,  80 

Hernia,  842-846 

II      non-strangulated,  345 

II      obturator.  111 

ti      of  oviary.  111 

•I      oftestiR,  110 

II      strangulated,  343,  844 

II      trusses  for,  108-111 

umbilical.  111 
II       vaginal.  111 
II      ventral,  111 
Herniotomy,  mortality  from  delaj  o^ 

842 
Hide's  poroplastic  felt,  130 
Higginson^B  syringe,  41,  49,  73 
Hilton's  method  of  opening  al 

432 
Hip-joint  disease,  288 

M  II        acute,  289-293 

II  II        aniBstiieticB  fur,  293 

II  II        Bryant's  splint  foi^ 

292 
II  II        chronic,  293    > 

II  II        forcible  straitening 

for,  299 
II  II        tenotomy  for,  ^99 

II  II        counter     irritation 

for,  291-293 
II  II       divisions  of,  288,289 

II  II       excision  of  joint  in, 

B')l 
Hip-joint  disease,  osteotomy  in,  601 
II  II        Sievekingr*a    ^ilint 

for,  293 
ti  II        suppurative,  300 

II  II       Thomas's  splint  for, 

298 
Hospital  gangrene,  59 
Housemaid's  knee,  450 
Howard's  method  of  treating  drown- 
ing, 865 
Humerus,  fracture  of,  142-174 

II  II  about      elbow, 

splints  -  for, 
174 
II  ••  non-union    in, 

173 
Hydrocele,  456-459 
Hydrochloric  acid  poisoning,  378-380 
HjTpodermic  injection,  479-481  • 
Hysteria,  358-354 


Ice  as  styptic,  85 
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Ice,  for  bleeding  into  bladder,  58 
niac  artery,  (common)  compression  of, 
14,  21 
II  (internal)  compression  of, 

14 
Inclined  plane  for  applying  the  jacket, 

806 
II  for    fractured    femur, 

193 
N  for  counter  extension, 

188 
India-rubber  bandage,  Martin's,  62, 71 
M  band,  Esmach's,  15 

II  tube,  Esmarch's,  62 

Inflammation,  erysipelatous,  272 
Ingrown  toe-nail,  509,  510 
Inguinal  truss,  108 
Inhalers,  392 

M        Clover's,  400,  401 
M         Junker  8  408 
Insufflation  of  tympanum,  425 
Intestinal  obstruction,  342 

II  M     from  accumulation 

of  foBces,  846,347 
Iodine  plaister,  118 
Iodoform,  243 

II         for  chancre,  268 
II  for  neuralgic  ulcers,  265 

II  paste,  'J 69 

Ipecacuanha,  a  haemostatic,  76 
Iron  compounds,  haemostatics,  74 
Irrigation  of  wounds,  230 


Jackets,  308-306 

II      applied  by  suspension,  304-806 
II       inclined  plane,  for  applying, 

306 
II      modification  of,  310 
II       on  Dr.  Walker's  method,  810 
II       poroplastic,  31*2-316 
n  II  application  of,  318 

Jaw,  fracture  of  lower,  140, 155-160 

II     fracture  of  upper,  155-160 
Joints,  effusion  into,  447 
Jugular  vein,  bleeding  from,  514 
Junker's  inhaler,  408 
Jury  masts,  816,  317 

II  Mr.  Furneaux  Jordan's, 

817 


Kangaroo's  tendon,  for  ligatures,  25 
Keloid,  growth  of,  from  burn,  287 
Kerosine  a  poison,  374 
Kettle-holder  splinting,  123 
Key    for    compressing    subclavian 

artery,  11 
Knee,  fracture  near,  145 


II 


II 
II 
II 


Knee-joint,  aspiration  of,  449 

II  in  fracture 

of  patella 
197 
effusion  of  blood  into,  348 
incision  of,  450 
sprains*  of,  215,  216 
Knee,  strapping  for, 

II      triangular  bandage  for,  83 
Knife,  tenotomy,  492 
Knots,  77,  103,  104 


Laryngotomy,  482,  483 
Larynx,  foreign  bodies  in,  869 

II       scalds  of,  286 
Laudanum  as  poison,  375 
Lead,  acetate  of,  a  haemostatic,  74,  75 
Leather  splinU,  125,  126 

I.  for  knee,  126-128 

Leeches,  516,  517 
Leg,  fracture  of,  145,  201,  210 
Levers,  Davy's,  21 
Lencocythaemia,  68 
Ligature  of  arteries,  22-29 
catgut,  25 
materials  for,  24 
of  arteries  by  filo-pressure,  23 
of  arteries  with  forceps.  23 

II       with  tenaculum,  25 
of  naevi,  498 
preparation  of,  25 
sUk,  24,  26 
Lint  for  plugging  bleeding  wound,   5 
Lips,  double  T  bandage  for,  102 
Listerian  dressings,  234-248 

II  11  for  bums,  281 

II  II  for  compound 

fractures,  211 
Lister's  tourniquet,  19,  20 
Listen's  splint,  122 
Lordosis,  294 
Luer's  forceps,  255 
Lungs,  congested    in  spinal    injury, 

182 
Lung,  injured  by  broken  rib,  168 


II 
It 
II 
II 
II 
II 
II 
II 


M 
Mclntyre's  splint,  122 
Mackenzie's  tonsillotome,  491 
Macleod's  splint  for  CoUes'  fracture, 

178 
Malgaigne's  hooks,  201 
Malignant  growths,  haemorrhage  from, 

60,  61 
Malingering,  epileptic,  359 
Many-tailed  bandage,  208 
Marshal  Hall's  method  of  treating  the 

apparently  drowned,  865 
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Martin's  elastic  bandage,  62,  71, 105 
Mathieu's  forceps,  871 

ti         guillotine,  490 
Matico,  81 
Median    basilic    vein,    blood-letting 

from,  512 
Menorrhagia,  digitalis  for,  76 
Metacarpal  bones,  fracture  of,  180 
Mineral  add  poisoning,  880 

M      oil,  poisoning  by,  374 
Minor  amputations,  494 
Morphia  as  hsemostatic,  75 
Morphia  suppository,  55 
Muscarin  poisoning,  888 
Mucous  tubercles,  509 
Mushroom  poisoning,  882 

N 
Nevi,  cutaneous,  497,  498 
II      electrolysis  for,  497,  498 
II      perchloride  of  iron  for,  499 
II      subcutaneous,  498,  499 
Nails,  ingrown*  5U9,  510 
Nasal  douche,  49 

II      bones,  fracture  of,  154 
•I      cartilages,  displacement  of,  155 
II      truss,  Adams*,  155 
Needles,  extraction  of,  from    hand, 
etc,  494,  495 
•I         tubular,  221 
Niton's  treatment  of  syncope,  353, 

896 
Neville's  splint,  122 
Nitrate  of  sUver,  31,  34 
Nitric  add,  81,  35 

II  poisoning,  878-380 

Nitro-benzol  as  poison,  378 
Nitrous-oxide  gas,  397-400 
Noma,  274, 275 
Nose,  bleeding  from,  47 

II  recurrent,  digitalis 

for,  76 
broken,  154 
II     doable  T  bandage  for,  102 


O 


Oak  bark  decoction,  55 
Ocdpital  artery,  compression  of,  8 

It  hemorrhage  from,  8 

(Esophageal  bougies,  479 
CEsophagus,  foreign  body  in,  869 
Oil  of  turpentine,  81,  32 
Ointment,  camphorated  mercurial,  118 

•I        boradc,  248 
Olecranon,  fracture  of,  175 
Onychia,  removal  of  nail  for,  510 
Opium  aifter  hemorrhage,  78 


II 


II 


Opium,  as  styptic  for  Uadder,  58 

for  bleeders,  68 

for  neuralgic  uloeis,  265 

hemostatic,  75 

poisoning,  874-376 

suppository,  55 
Oxalic  add  poisoning,  378-880 


ti 
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II 
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II 
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II 


Paoquelin's  cautery,  86,  89-41,  67 
Palmar  arch,  bleeding  from,  43,  45 
Patella,  fracture  of,  144,  195-201 
Paracentis  abdominis,  454 

ti  thorads,  451 

Paraphymosis,  508 
Pelvis,  fracture  of,  144,  188 
Perchloride  of  iron,  31-83,  62 

to  be  avoided  in 
sloughing  wounds, 
65 

forbleederB,67,68 
for  nevi,  499 
Perineal  bandage,  84 
Perineum,  double  T  bandage  for,  101 
Periostitis,  acute,  443 
Petit's  tourniquet,  18 
Phagedena  sloughing  59,  270,  278, 

274,  287 
Phaiynx,  foreign  bodies  in,  867,  868 

II        scalds  of,  286 
Phlegmonous  erysipelas,  278 
Phosphorous  poisoning,  881,  882 
Phymosis,  110,  506 

II         cause  of  retention,  836 
Piles  connected  with  fissure  of  amii^ 

508 
Piles,  cmshinff  of,  501 
II     extenul,  499 
II     internal,  499-502 
II     nitric  add  for,  502 
Piper  augustifolium,  81. 
Plaister,  adhesive  (see  strapping) 
Aloock's,  118 
£wen*s,  118 
iodine,  118 
medicated,  117 
Pleurisy,  paracentesis  for,  451,  452 
Pluin;ing,  4-6 
Plugging,  materials  for,  5 

II  nostril,  50,  51 
Plug,  «  pettiooated,"  65 
Pneumonia  caused  by  hemotrhag* 

169 
Poisons,  872,  888 
Poisonous  foods,  882,  888 
Poisoning,  ^x>morphia,  for,  878  and 

877 
Poisons,  irritant  and  oorronve,  879, 
880 
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PoUtzer*8  bag,  426 
Polypi,  aural,  429-481 

II        nasal,  removal  of,  495 
II        Bimulated    by    Uiickening  of 
nasal  mnoous  membrane,  496 
Popliteal  artery,  compression  of,  15 
Posterior  tibial  artery,  compression 

of,  15 
Poroplastic  felt, 

It  jacket,  812 

Potassa  fusa,  31-84 
Pottos  fracture,  146,  209,  210 

•I  II  Dnpuytren's,  splint 

for,  210 
Poultices,  281 
Psoas  abscess,  442 
Prepuce,  slitting  up  in  adults,  507 
Probang,  867 
Probe,  Niton's,  255 

II       Sayre's  vertebrated,  255 
Prolapsus  ani,  55,  111,  508,  594 

II  plug  for,  504 

Prostate  bleeding,  for,  58 
Prussic  acid  poisoning,  377 
Pullej  and  weight,  295 
Pus,  detection  of,  434 
II    in  joints,  448 
II     in  neck,  249,  250 


Quinsy,  489 


R 


II 


•I 
II 


II 


II 


Radial  artery,  compression  of,  18 
Radius  fracture  of,   at  insertion   of 

pronator  teres,  176 
Reef-knot,  108 

Rectum,  haemorrhage  from,  58,  54-58 
passage  of  long  tube  into,  for 
administration  of  enemata, 
475 
stricturo  of,  475 
surgical  rogions  of,  56 
ulceration  of,  56 

n      in  dysenteiy,  56 
Respiration,  artificial,  in  syncope,  71 
Retention  of  urine,  832 

from  enlarged  pro- 
state, 884 
from  fractured  pel- 
vis, 188 
from      fractured 

spine,  181 
from  impacted  cal- 
culus, 386 
from  phymoeiB,886 
from  spasm,  882 
from  stricturo,  882 
884 
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II 
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Rheophore,  88 

Ricketty  legs,  819-321 

Roller  bandage,  86,  see  "bandage.' 

Rousel's  transfusion  apparatus,  72 

Rupturo  of  bladder,  340 

II  urothra,  traumatic,  887 

Ruspini*s  styptic,  33,  58 


Salicylic  wool,  241,  242 

Sayro's  treatment  of  fractured  clavicle 

160-166 
Scalds,  279-287 

II      of  larynx,  286 
M      of  pharynx,  286 
Scapula,  fracture  of,  170 
Scalp  wounds,  48 
Scarificator,  516 
Scarpa's  shoe  325 
Scoop  for  scraping  sinuses,  506 
Scott's  dressing,  118 
Scrotal  bandage,  85 

II       truss,  110 
Scultetus'  bandage,  208 
Scurvy,  68 
Sebaceous  cysts,  496 
Sedan  chair  for  transport,  146 
Septum  of  nose,  injury  to,  155 
Serous  cavities,  evacuation  of,  451 
11       effusion  into  cellular  tissue, 
455 
S^rrofine,  compression  by,  26 
Shell-fish  poisoning,  382 
Shock,  848 

II      from  bums,  279,  280 
II      from  hsemorrhage,  85 ! 
II       from  injury  without  hsemorr 
hage,  348 
Shotdder,  fracturo  near,  142 

II  triangular    bandage   for, 

81,82 
Signorini's  tomiquet,  19 
Silicate  of  soda  bandage,  184 
Silk  ligatures,  24,  26 
II    net  bandage,  86 
Skey*s  tourniquet,  12 
Skin  graftmg,  282,  283 
Skull,  fracturo  of,  153,  154 

II      necrosis  of,  247 
Sling,  triangular  bandage,  for,  79 
Sloughing  firom  ice  bags,  259 

ft         phagedena,  59 
Sloughs,  cause  of  haemorrhage,  65 
Soda  caustic,  84 
Sounding  for  stone,  469 
Sounds,  461- 
Spauish  windlass,  17 
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Spencer  WelU'  forceps,  26 
Sphinctem  of  anus,  57 
Spica,  double,  98 
Spica  of  great  toe,  94 
II     of  groin,  92 
II     of  shoulder,  98 
II     of  thumb,  94 
Spinal  caries,  the  jacket  for,  808 
Spine,  fracture  of,  143, 180 
SpUnts,  119-136 

angular,  121 
attachment  of,  125 
Bavarian,  131-133 
Bryant's,  195,  292 
cap,   (metal)   for  lower  jaw, 

158,  159 
Carr's,  for  Colles*  fracture,  179 
Cline's,  202 
coverings  for,  124 
Croft's  plaster,  208 
M       Dupuytren's,  for  Potts'  frac- 
ture, 210 
II       Ferguson's  long,  185 
II       for  elbow,  128 
II      for  fracture  of  humerus  near 

elbow,  174 
,,       for  talipes,  824,  325 
II      Grordou's,  for  Colles*  fracture, 
179 
gutta-percha,  for,  181 
improvised,  119,  139 
interdental,  159,  160 
interrupted,  121 
iron,  121,  122 
Splinting,  kettle-holder,  128 
Splint,  lead,  etc.,  133 

leather,  125,  126 

II        for  knee,  126-128 
Listen's,  122,  185 
long,  application  of,  190 
II      Lonsdale's,  157 
II      Macleod's,  for  Colles'  fracture, 

178 
II      Mclntyre's,  122 
moulded,  125,  133 

II        for  lower  jaw,  156 
II         made  of  bandages, 
133 
natural,  119 
Neville's  back,  122,  205 
,.      padding  for,  123,  124 
II      patterns  for,  126 
II      })oroplaHtic  felt  for,  130 
M      rigid,  120 
M      Sieveking's,  195 
M      St.  Andrew's  Cross,  298 
.11       Hurgical,  120 
R      Thomas' 291,  295-299 
double,  297 
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Splint,  trap-doors  in*  136 

II       wooden,  120 
Sponge  for  plugging  anus,  55 

for  plugging  bleeding  wound, 

5 
grafting,  283,  284 
Sprains,  213,  217 

It        galvanism  for,  215 
Spray  producer,  236 
St.  Andrew's  Cross,  293 
Starch  bandage,  135 
Stearine  bandage,  185 
Sternum,  fracture  of,  166 
Stomach,  foreign  bodies  in,  368 
Stomach-pump,  use  of,  476-478 
II        washing  out,  476-478 
Stone,  sounding  for,  469 
Strangulated  hernia,  343,  844 
Strapping,  113 

accurate    adjustment    of, 

114 
closure  of  wounds  by,  228 
for  ankle,  115 
for  breast,  116 
for  chest,  114 
dangers  of  114 
for  fingers,  114 
for  knee,  115 
for  testicle,  117 
for  wrist,  114 
on  isinglass,  113 
on  leather,  113 
on  linen,  113 
on  rubber,  1 13 
precaution  in  using,  158 
ulcer?,  262 
Strictiure  of  rectum,  475 

II  urethra,  832,  833,  465 

Stirrup    and  wei,'ht,   188-192,    193, 

195 
II  n  for  hip  disease^ 

290,  291 
Stump  amputation  of,  hssmorrhage 
ffom,  65 
bandage  for,  96 
triangular  bandage  for,  83 
Strychnia  poisoning,  376 
Styptics,  80-41 

char|>ie,  61 
for  bleeders,  67 
opium  and  cinchona  bark  aa, 
229 
Subclavian    artery,   compression    ol, 

11 
Suffocation  (see  asphyxia),  365 
Sulphate  of  copper,  31,  52 

II  iron,  31,  82 

Sulphuric  acid,  for  arrest  of  haemorr- 
hage, 76 
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Sulphurio  acid  poisoning,  878-880 
Superficial  femoral  artery,  compres- 
sion of,  1  i 
II  temporal  artery,  compres- 

sion of,  10 
Suppository  of  morphia,  55 

II  of  opium,  55 

Sutures,  deep,  220,  221 

II        superficial,  222,  228 
Sylvester's    method  of  treating  the 

apparently  drowned,  363 
Syncope,  351,  352 

from  extreme  hsemorrhage, 

etc.,  71,  852 
from       administration       of 
chloroform,  894,  397 
II       internal  haemorrhage, 
69,  70,  71 
Synovitis,  447 
Syphilis  treatment,  constitutional,  270 

M  II  local,  270 

Syphilitic  sores,  267 
Syringe,  Higginson's,  73 

II         hypodermic,  480 
Syringing  the  ear,  423 


II 


II 


II 


II 
II 


II 


II 
It 


II 


II 


Talipes,  calcaneo-valgus,  328 
calcaneus,  328 
classification  of,  821-329 
equino-varus,  328 
equinus,  328 
valgus,  328 
varus,  323,  328 
Tampons,  52 
Tannin,  31-38 

haemostatic,  76 
snuff,  50 
II       styptic  for  bladder,  58 
Tartarated  iron,  269 
T-bandage,  double,  101, 102 

II  II       for  ear,  102 

II  II       for  perin8eum,101 

II  II       sinjfle,  100 

Teeth,  extraction  of,  410-420 
fracture  of,  419 
replacing  in  socket,  419 
upper  extraction  of,  313 
Temporal  artery,  compression  of,  10 
Tenaculum,  25 
Tenotomy,  492 

II  for  club  foot,  323 

in  hip  dixeaso,  299 
knife,  492 
Tetanus  from  bums,  287 
Thermo-cautery,  36,  39 

I.  Pacquelin's,  89-41 

Thomas*  splint,  291,  295-299 
double,  297 


II 

II 
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II 


Thomson's  piston  trocar,  452 
Throat  cut,  248 
Thymol,  241 

Tibia,  curvature  of,  319821 
Tibial  artery  (anterior),  compression 

of,  15 
11         II         (posterior),  compression 
of,  15 
Toenail  ingrown,  509,  510 
Tongue-tie,  510 
Tonsillar  abscess,  439 
Tonsillotome,  Mackenzie's,  491 
Tonsillotomy,  490-492 
Tonsil  scissors,  491 
Torsion  forceps,  28 

II       of  arteries,  27,  28 
Tourniquets,  17-21 
Tourniquet,  alveolar,  53 
II  Carte's,  19 

II  Cousin's,  20 

II  elastic, 

II  improvised,  17,  18 

II  Lister's,  19,  2o 

II  Petit's,  18 

II  Signorini's,  19,  62 

II  Skey's,  19 

Tow,  carbolic,  242 
Tracheotomy,  482-490 

II  for  removal  of  foreign 

bodies,  370 
II  haemorrhage  in,  487-488 

II  non-insertion  of    tube 

in,  488 
II  stopping  of  breathing 

in,  488 
II  the  operation,  486 

II  treatment  after,  459 

II  tubes,  483-485 

Transfusion,  71-73 

II  after  haemorrhage,   71-73 

II  Avelinf^'s  apparatus  for, 

72-78 
Transport,  methods  of,  146-148 
Triangular  bandage,  78  86 

II  II     for  back,  80,  81 

II  II     for  capeline,  80 

II  II     for  chest,  80,  81 

II  II     for  cravat,  78 

II  II     for  elbow,  88 

II  II     for  foot,  83 

II  II     for  head,  80 

II  II     for  knee,  83 

II  II     for  should^,  81,8  2 

If  II        for  sling,  79 

Trocar  for  hydrocele,  457 
11       Southey's,  454 
II       Thomson's  piston,  452 
Trusses,  108-112 
II        Coles,  108 
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Tnmes,  femonl,  108 

for   half-descended   testiele, 
110 

for  infants,  109 

for  varieties  of  hernia,  111 

inguinal,  108 

measurement  for,  112 

nasal,  Adam's,  155 

scrotal,  110 

selection  of,  109 
Tubercles,  muco-cutaneous,  509 
Turpentine,  for  hsematurla,  75 
II  hsmostatic,  75 

II  a  styptic  for  bladder,  58 

Typhoidal  hemorrhage,  75 

U 
Ulcers,  260-267 

II      of  anus,  502,  508 
Ulnar  artery,  compression  of,  13 
Ulcers  in  bleeders,  67 
II      cautery  for,  266 
II      chronic,  263 
•I      cold,  263 
II       excision  of,  266 
II      in  external  auditory  meatus, 

425 
II      flabby,  263 
II      hemorrhagic,  46,  264 
II      incision  of,  266 
II      inflamed,  264 
II       of  legs,  260-267 
t      neuralgic,  264,  265 
II       compression  for,  265 
II       <<seaUngof,"  266 
II      sloughing,  264 
.1      syphiUtic,  269-271 
Unguentum  opii  c.  galle,  55 
Urethra,  hemorrhage  from,  59 
II        rupture  of,  59 
It        size  of  normal,  465 
II        stricture  of,  465 
Urethral  fever,  466 
Urine,  retention  of,  332 

II     retention    of,   from  fractured 
pelvis,  183 


Urine^'ietention  of,    from    fracturecl 

spine,  181 
Uvula,  relaxed,  492 


Vaccination,  519-520 

Vaginal  adhesions,  510-511 

Va^us  pad,  322 

Varicose  veins,  rupture  of,  46-47 

Veins,  entrance  of  air  into,  45 

H     median   basilic,    blood-letting 
from,  512 
Venseseotion  for  collapse,  350 

complications  of,  513 
method  of,  512-513 
to  relieve  oongeetioii,  70 
Venereal  sores,  267 

II  II      suppurating,  269 

II  II      dressings  for,  271 

Venereal  warts,  509 
Volckman's  spoon,  59 


II 
II 
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Wax  in  ear,  421,  422 

Weak  ankle,  321,  322 

Wells,  Sir  Spencer's,  forceps^  26 

Whitlow,  442 

Wounds,  etc.,  218-259 

bruised,  256,  257 

contused,  244 

digestion  of,  244 

foeUd,  246 
-    gunshot, 

incised.  218  238 

of  joints,  250-252 

of  nerves,  253 

punctured,  246 

scalp,  246,  247 

of  tendons,  252,  253 
Wrist,  strapping  for,  114 


Yellow  wash,  269 


Zygoma,  fracture  of,  155 
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of  what  the  succeeding  volumes  will  be  like  from  the  three  that 
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Oazette, 

'*  The  Plates  are  well  done,  and  sufficiently  illustrate  the 
Text.  Altogether  much  valuable  information  is  to  be  gained 
from  the  parts  to  which  we  refer." — Edinburgh  Medical  Journal. 

From  D.  Hates  Agnbw,  M.D.,  Professor  of  Surgery  in  the 
University  of  Pennsylvania. — **The  work  needs  no  commenda- 
tion from  me  ;  it  speaks  for  itself.  I  know  of  no  similar  work 
in  any  language  which,  either  in  illustrations,  or  in  text,  is  as  well 
adapted  to  the  wants  of  the  medical  student  and  the  practitioner 
as  this  book  of  Professor  Allen's. " 

FromS.  W.  Gross,  A.M.,  M.D.,  Professor  of  the  Principles 
of  Surgery  and  of  Clinical  Surgery,  in  the  Jefferson  Medical 
College  of  Philadelphia. — *' After  a  careful  examination  of  the 
tirst  two  sections  oi  Allen's  System  of  Human  Anatomy,  now  in 
the  course  of  publication,  I  have  no  hesitation  in  declaring  that, 
when  completed,  it  will  constitute,  in  my  opinion,  by  far  the 
best  work  of  reference  on  the  subject,  for  the  surgeon  and 
physician,  that  has  yet  appeared  in  the  English  language." 

From  William  Pepper,  M.D.,  L.L.D.,  Provost  and  Pro- 
fessor of  Clinical  Medicine  in  the  University  of  Pennsylvania. — 
"  It  is  a  great  book,  and  the  best  work,  so  far  as  I  know,  ever 
done  in  Anatomy.  It  will  be  most  useful  to  the  medical  man  ; 
and  I  predict  for  it  an  altogether  exceptional  and  permanent 
success  and  renown." 

From  John  Ashurst,  Jun.,  M.D.,  Professor  of  Clinical 
Surgery  in  the  University  of  Pennsylvania. — "  Professor  Harrison 
Allen's  Treatise  on  Anatomy,  of  which  I  have  with  much  interest 
examined  the  early  sections,  will,  I  feel  sure,  when  completed, 
constitute  the  most  valuable,  as  well  as  the  most  beautiful,  work 
on  the  subject  accessible  to  the  student.  It  will  also,  from  its 
practical  character,  be  of  great  service  to  medical  practitioners, 
and  it  is  in  every  respect  a  production  which  will  reflect  great 
'••redit  upon  medical  literature." 
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APOTHECARIES'    HALL. 

Just  Published. 

The  Student's  Qoide  to  the  Examinations 

OF  THE  Apothecaries'  Hall,  containing  the 
requirements  of  all  the  Examinations  held  by  the 
Apothecaries*  Society  ;  and  including  a  collection  of 
Questions,  both  Written  and  Viva  Voce,  that  have 
been  given  at  the  Professional  Examinations  from 
time   to   time  during   many  years  past.     Price  1/- 

1883. 


ROBERTS  BARTHOLOW,  A.M.,  M.D.,  L.L.D. 

Professor  of  Materia   MeiUca  and  General  Tfterapeutics  in  the 
Jeffirsou  Medical  College  of  Philadelphia,  <(rc. 

Medical  Electricity  ;    a  Practical  Treatise 

on  the  applications   of  Electricity  to  Medicine 
and  SuBGERY,  8vo,  96  Illustrations,  7s.  6d.      1881. 

"  This  treatise  by  Dr.  Bartholow  is  intended  as  a  text-book 
for  students,  bat  is  meant  also  to  aid  the  practitioner  in  his  daily 
work.  It  probably  fulHls  the  writer's  intention  better  than  any 
of  the  numeroas  handbooks  which  have  hitherto  appeared." 
— Edinburgh  Medical  Journal^  February,  1882. 

"  As  a  guide  to  the  employment  of  electricity  in  medicine 
and  Surgery,  indeed,  the  volume  is  a  very  valuable  contribution 
to  our  literature,  and  we  welcome  it  as  likely  to  be  of  considerable 
service  to  the  profession." — Medical  Nexcs,  April  28,  1882. 


SAMUEL  BENTON,  L.R.C.P.,  Lond., 
M.R.C.S.  AND  L.M.  (Eng.) 

Nurses  and  Nursing  ;    and  why  are  there 

not  more  Good  Nurses?     Is.  1877. 


W.  SYMINGTON  BROWN,  M.D. 

Member  of  (Jw  Oymecolotjical  Society  of  Boston,  Fellow  of  the 

McMs.  Medical  Society,  dx. 

A  Clinical  Handbook  on   the  Diseases   of 

Women.     8vo.     10s.  1882. 
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FREEMAN  J.  BUMSTEAD  and  R.  W.  TAYLOR. 

Just  published.     Fifth  Edition.     Revised  and  Re-written  with 

many  additions.    Royal  8vo,  pp.  906,  with  139  Woodcuts 

and  13  Coloured  Figures,  28s. 

The  Pathology  and  Treatment  of  Venereal 

Diseases.  By  Freemax  J.  Bumstead,  M.D.,  late 
Professor  of  Venereal  Diseases  at  the  College  of 
Physicians  and  Surgeons,  New  York ;  and  R.  W. 
Taylor,  M.D.,  Professor  of  Venereal  and  Skin 
Diseases  in  the  University  of  Vermont,  &c. 

Dec.  1883. 

"  On  former  occasions  we  have  welcomed  the  several  editions 
of  this  admirable  work  ;  and  it  is  now  our  very  pleasant  duty  to 
recommend  most  highly  this  the  fifth  edition,  revised  and  re- 
written, with  many  additions,  bv  Dr.  Taylor.  As  an  addition  to 
the  illustrations  are  two  pages  oi  chromo-lithographic  drawings, 
delineating  the  chief  venereal  lesions  in  a  most  accurate  manner. 
A  chapter  on  syphilis  and  marriage  has  been  appended,  givins 
the  best  advice  on  this  important  question." — Edinburgh MedicS, 
Journal,  ^arch,  1884. 

*'  We  do  not  hesitate  to  express  the  belief  that  this  is  not 
only  the  best  work  in  the  English  language  upon  the  subjects  of 
which  it  treats,  but  also  one  which  has  no  equal  in  other  tongues 
for  its  clear,  comprehensive,  and  practical  handling  of  its 
themes.  With  respect  to  the  appearance  of  the  book,  including 
its  typography  and  illustrations,  we  have  merely  to  conclude  hy 
saying  that  the  publishers  have  done  their  part  with  theur 
accustomed  skill  and  taste." — American  Journal  of  tJie  Medicai 
Sciences,  January,  1884. 

*'  Regarding  the  work  as  a  whole  it  is  confidently  asserted  that 
no  physician  or  student  who  wishes  to  learn  how  to  recognize 
or  to  properly  treat,  the  different  venereal  diseases,  or  to  have 
am  authority  at  hand  containing  the  latest  and  best  views  on 
these  affections,  can  afford  to  neglect  to  read  and  keep  the  latest 
edition  of  Bumstead  and  Taylor." — Neto  York  Medical  Record, 
January,  1884. 

Notice  of  the  previous  Edition, 

*' Bumstead's  work  is  already  classic,  and  hardly  requires 
reviewing.     This  edition  is  well  up  to  date,  and  everywhere 

bears  mark  of  careful  and  erudite  preparation Must 

take   first  rank  among  the   works  in  the  Eku^lish  language  on 
Venereal  Diseases. " — Lancet,  July  31st,  1880, 
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V.  CORNIL. 
Professor  to  the  Faculty  of  Medicine,  of  Paris,  and  Physician 

to  tlis  Lourcine  Hospital, 

Syphilis ;  its  Morbid  Anatomy,  Diagnosis 

AND  Treatment.  Translated  with  notes  and  addi- 
tions, by  J.  Henrt  C.  Simes,  m.d..  Demonstrator  of 
Pathological  Histology  in  the  University  of  Pennsyl- 
vania, and  J.  William  White,  m.d..  Lecturer  on 
Venereal  Diseases  and  Demonstrator  of  Surgery  in 
the  University  of  Pennsylvania,  In  one  handsome 
octavo  volume  of  about  450  pages,  with  90  very 
elaborate  illustrations.     18s.  1882. 

"  This  volume  consists  of  a  series  of  lectures  delivered  by 
Professor  Comil  in  the  sprins  and  summer  of  1878  in  the  Lour- 
cine Hospital.  The  ongina!  form  of  lectures  has  been  changed 
into  chapters  in  the  present  issue,  and  a  large  amount  of  addi- 
tional matter  has,  with  the  consent  of  the  author,  been  inserted 
by  the  translators.  These  interpolations  deal  mainly  with  the 
oUnical  aspects  of  the  disease,  and  contain  much  valuable  and 
well-digested  material. 

Of  the  series  of  researches  contained  in  the  present  work  it 
is  needless  to  say  that  they  are  worthy  of  the  hish  reputation  the 
author  has  gained  in  other  branches  of  pathological  anatomy. 
The  volume  differs  in  one  respect  fi'om  the  many  excellent  treati- 
ses on  the  subject  which  have  appeared  in  recent  years  both  in 
this  country,  in  France,  and  in  America,  and  supplies  a  deficiency 
in  the  bibliography  of  the  affection  by  giving  especial  prominence 
to  its  minute  anatomy.  The  histology  of  the  various  lesions, 
from  the  initial  chancre  to  the  gumma,  including  the  mucous 
patch,  the  superficial  and  deep  cutaneous  syphilides,  the  osseous 
and  visceral  affections,  is  minutely  described  and  figured,  and 
M.  Comil  has  added  new  observations  of  his  own.  His  microsco- 
pical sections  were,  as  far  as  possible,  made  from  portions  of 
tissue  removed  during  life,  so  as  to  eliminate  appearances  due  to 
post-mortem  change  ;  and  excellent  drawings  of  the  chief  lesions 
are  scattered  throughout  the  volume.  We  can  strongly  recom- 
mend this  work  to  all  who  are  interested  in  the  study  of  the  inti- 
mate pathology  of  syphilis. " — Medical  Times  d:  Oazette. 

"  The  multiform  cutaneous  manifestations  of  the  disease,  arc 
dealt  with  histologically  in  a  masteriy  way — as  we  should  indeed 
expect  them  to  be — and  the  accompanying  illustrations  are  ex- 
ecuted carefully  and  well. 

The  anatomy,  the  histology,  the  pathology,  and  the  clinical 
features  of  syphilis  are  represented  in  this  work  in  their  best, 
most  practical,  and  most  mstructive  form  ;  and  no  one  will  rise 
from  its  perusal,  without  the  feeling  that  his  grasp  of  the  wide 
and  important  subject  on  which  he  treats  is  a  stronger  and  surer 
one." — Practitioner^  January,  1883 
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CORNIL  AND  RANVIER. 

Cornil  and  Ranvier's  Manual  of  Patholon- 

CAL  Histology.  Translated  with  Notes  and  Addi- 
tions, by  E.  O.  Shakespeare,  m.d..  Pathologist 
and  Ophthalmic  Surgeon  to  Phila.  Hospital  ;  and 
Henry  C.  Simes,  m.d.,  Demonstrator  of  Pathologi- 
cal Histology  at  the  Univ.  of  Pa.  "  Large  8vo,  700 
pages,  with  over  300  illustrations y  25s.  1880. 

"  Their  book  is  not  a  collection  of  the  works  of  others,  bat 
has  been  written  in  the  laboratory  beside  the  microscope.  It 
bears  the  marks  of  personal  knowledge  and  investigation  upon 
every  page,   controlled  by  and  controlling  the  works  of  others 

In  short,  its  translation  has  made  it  the  best  work  in  pa* 

thology  attainable  in  our  language  ;  one  that  every  student  cer* 
tainly  on^ht  to  have." — Arcmves  of  Medicine,  April,  1880. 

**  This  will  be  found  an  exceedingly  interesting  valuable 
work  by  all  who  are  engaged  in  the  study  of  or  take  an  interest 
in  histology — normal  or  morbid.  The  material  which  was  utilized 
in  its  preparation  was  derived  from  autopsies  and  operations  iu 
the  hospitals  of  Paris,  which  are  so  very  nch  in  it.  Toothing  was 
taken  for  granted  but  everything  verified  by  microscopical  in- 
vestigation by  the  authors  themselves  in  their  own  laboratories 
assisted  by  their  own  pupils.  As  an  aid  to  microscopists  in  their 
investigations  it  will  be  found  invaluable— in  fact,  the  very  best 
with  which  we  are  acquainted." — Cincinnati  Medical  Netca,^ 
February,  1880. 

DAVID   DRUMMOND,   m.a.,  m.d. 
T.C.D.  el  Dunelniy  Physician  to  the  Infirmary ,  Netocastle-on-Tyne, 

l^ow  Ready,  8vo,  pp.  374,  with  a  Coloured  Plate 
and  53  Illustrations,  IDs.  6d.  . 

Diseases  of  the  Brain  and  Spinal  Cord.    A 

Guide  to  Pathology,  Diagnosis,  and  Treatment,  for 

Practitioners  and  Students. 

"  Dr.  Drommond's  book  is  one  which,  within  its  limits, 
deserves  to  be  recommenlad.  The  statements  contained  in  it 
are  accurate,  and  evidenliy  based  upon  a  close  study  of  the  works 
of  Charcot,  Erb,  and  other  masters.  There  is  but  little  room  for 
originality  in  a  compendium.  On  the  other  hand,  a  ffood  eye  for 
perspective  is  required,  and  the  relative  importance  of  the  several 
subjects  and  their  component  parts  is  ever  to  be  kept  in  view.  In 
this  the  author  has  been  successful.  The  illustrations  are  occasion- 
ally rough,  but  .to  the  point.  We  wish  every  success  to  the  book, 
and  recommend  it  as  a  pleasant  and  safe  guide  to  those  for  whom 
is  intended." — Britisk  MedicalJoumcd,  December,  15th,  1883. 

"  Several  of  the  illustrations  are  simple  pen-and-ink  sketehes, 
which  thoueh  rou^h,  have  much  more  realism  about  them  than 
elaborate  schematic  drawings. 

The  book  is  a  very  creditable  compendium  of  the  more  im- 
portant diseases  of  the  parts  of  which  it  treate." — The  Dublin 
Journal  of  Medical  Science,  January,  1884. 

**  Will  be  of  much  service  to  the  busy  Practitioner.  "J/crfico/ 
Times  and  Gazette,  January,  5,  1884. 
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AUSTIN  FLINT,  m.d. 

A  Treatise  on  the  Principles  and  Practice 

OF  Medicine.      Revised  and  Largely  Re-written.. 
Fifth  Edition,  large  8yo,  258.  1881. 

"  We  cannot  conclude  tliis  notice  without  expreasing  our 
admiration  of  this  v^olnme,  which  is  certainly  one  of  the  standard 
iext-hooks  on  medicine,  and  we  mav  safely  affirm  that,  taken 
altogether,  it  exhibits  a  fuller  and  wiacr  acquaintance  with  recent 
pathologic»Ed  inquiry  than  any  similar  work  with  which  we  are 
acquainted,  whilst  at  the  same  time  it  shows  its  author  to  be 
possessed  of  the  rare  faculties  of  clear  exposition,  thoughtful 
discrimination,  and  sound  judgement." — The  Lancet,  July  3,1881. 

*'  Has  never  been  surpassed  as  a  text-book  for  students, 
and  a  book  of  ready  reference  for  practitioners." — N.  Y.  MedicaV 
Record, 

"  A  well-known  writer  and  lecturer  on  medicine  recently 
expressed  to  the  writer  of  this  notice  an  opinion  in  the  highest 
degree  complimentary  of  the  admirable  treatise  of  Dr  Flint  ;  and 
in  eulogising  it  he  described  it  accurately  as  '  readable  and  reli- 
able.' No  text-book  is  more  calculated  to  enchain  the  interest  of 
the  student,  and  none  better  classifies  the  multitudinous  subjects 
included  in  it.  It  has  already  so  far  won  its  way  in  Elnsland  that 
no  inconsiderable  number  of  men  use  it  alone  in  the  study  of  pure 
medicine  ;  and  we  can  say  of  it  that  it  is  in  every  way  adapted 
to  serve  not  only  as  a  complete  guide  to  the  subjects  of  examina- 
tion, but  also  as  an  ample  instructor  in  the  science  and  practice  .  ^ 
of  medicine.  The  style  of  Dr.  Flint  is  always  polished  and 
engaging ;  but  if  we  may  do  so,  we  would  especially  commend 
Chapter  VI.,  on  Diseases  of  the  Nerves,  as  an  example  of  the 
way  in  which  a  difficult  subject  can  be  presented  to  ensure  that 
it  should  be  fully  understood.  The  whole  work,  however, 
abounds  in  perspicuous  explanation,  and  is  a  most  admirable  text- 
book of  medicine." — MedxcaX  Newi*, 


SAMUEL  W.  GROSS,  a.m.,  m.d. 

Lecturer  on  Venereal  and  Oenito-  Urinary  Diseases  in  the 

Jefferson  Medical  College  of  Philadelphia,  etc. 

A  Practical  Treatise  on  Impotence,  Steril* 

ITY,  AND  Allied  Disordees  of  the  Male  Sexual. 
Organs.  Second  Edition.  8vo,  174  pages,  with  16 
illustrations,  7s.  6d.  1883. 

'*  Dr.  Gross  is  a  forcible  and  interesting  writer,  and  he  here 
nuresents,  in  an  attractive  style,  very  much  valuable  information. 
The  question  of  Impotence  and  its  numerous  causes  is  exhaustively 
discussed.  So  also  are  Sterility,  Spermatorrhoea,  and  Prostator- 
rhoea.  This  is  an  unusally  valuable  book,  and  must  be  read  by 
every  would-be  thorough  physician.** — American  Specialist. 
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D.  TOD  GILLIAM,  m.d. 

Professor  of  Physiology,  Starling  Medical  College,  formerly 

Professor  of  OenenU  Patliology,  Columhus 

Medical  College,  Columbus,  Ohio, 

The  Essentials  of  Patliology  :  l2ino,  296  pages, 

with  47  illustrations,  Ts  6d.  Dec,  1883.. 


EDWARD  D.  HALL,  m.d. 

The  Metric  Dose  Book ;  giving  the  minimum 

and  maximum  Doses  of  old  and  new  Drugs  by  the 
Gramme  System.  Also,  containing  a  Table  of  the 
Metric  System  as  applied  to  Medicine,  and  a 
Therapeutical  Synopsis  of  the  principal  new  Drugs. 
Is.  6d.  " 1881. 

L.  HERMAJ^N. 

Professor  of  Physiology  in  the  University  of  Zurich, 

JiXperimental  Pharmacology.  A  Handbook 

of  Methods  for  Studying  the  Physiological  Actions 
of  Drugs.  Translated,  with  the  Author's  permission, 
with  notes  and  additions,  by  Robert  Meade  Smith, 
M.D,,  Demonstrator  of  Physiology  in  the  University 
of  Pennsylvania.  Crown  8vo,  with  32  illustrations, 
6s.  6d.  1883. 

"  Professor  Hermann's  reputation  as  a  physiologist  is  well 
^own  in  this  country,  and  it  is  a  great  convenience  to  have  his 
•classical  work  on  the  action  of  druffs  in  a  form  available  for 
English  Students.  The  book  is  well  illustrated,  and  many  of  the 
diagrams  are  excellent." — Lancet,  January,  12,  1884. 

GEORGE  JONES,  f.c.s. 

A  Chemical  Vade    Mecum    for     Medical 

Students.  Intended  as  a  refresher  to  the  memory 
upon  the  more  important  facts  in  Chemical  Science. 
2s.  6d.       1881. 

JUDD  AND  DAWES. 

Osesar  Made  Easy.    Being  a  simple  method 

of  acquiring  the  vocabulary  of  the  First  Book,  and 
an  appendix  etc.,  simplifying  the  difficulties  of  the 
Latin  Grammar.     18mo,  2s.  6d. 
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W.  B.  KILNER. 
New  and  Cheaper  Edition.    With  supplements.     950  pp. 

15s.      1884. 

A  Compendium  of  Modern  Pharmacy,  and 

Druggists'  Fokmulaby,  shows  at  a  glance  how  to 
manufacture  over  three  hundred  Elixirs,  Saccharated 
Extracts,  Tinctures,  Fluid  Extracts,  Specific  Medi- 
cines, Emulsions,  Syrups  for  Soda  Fountains,  Medi- 
cated Syups,  Medicated  Wines,  Solutions,  Flavour- 
ing Extracts,  Medicated   Waters,   Mineral  Waters, 
Perfumery  and  Toilet    Articles,    Pills,    Liniments, 
Powders,  Cold  Cream,  Explosive  Prescriptions,  Hair 
Oils,   Pomades,    Tooth    Powders,   Haii*   Dyes    and 
Tonics,  Toilet  Soaps,  Farrier's  Prescriptions,  Mouth 
Washes,  and  Poisons  and  their  Antidotes ;  together 
with  Tables  of  Metric  Weights  and  Measures ;  and 
miscellaneous  information  indispensable  to  Druggists. 
"  We  have  already  had  occasion  to  notice  a  previous  edi- 
tion of  this  book  very  favourably.      The  additions  by  M'ay  of 
supplement,  give  us  the  latest  formulae  of  America,  and  other  no- 
tions, both  oilicial  and  non-official.      The  work  is  a  most  useful 
one,  and  the  pains-taking  care  of  the  author  is  ap[)arent  on  every 

Sage.  It  is  a  book  that  the  pharmacist  should  always  have  at 
and  for  reference.  It  is  well  printed,  and  supplied  with  co* 
pious  indices.  We  shall  refer  later  on  to  Mr.  Kilner'B  work. — 
Montldy  Magazhit  of  Pharmacy ,  January,  1884. 

Of  the  previous  edition.  The  Pharmaceutical  Journal  of  March 
11,  1882,  in  a  very  favourable  review  of  nearly  two  pages,  con- 
cludes by  saying,  '*  There  is  much  and  varied  information  in  its 
pages,  which  wul  prove  useful  to  every  Pharmacist." 

"Within  thd  confines  of  the  634  pages  of  subject  matter 
presented  by  this  compact  little  volume,  there  are  an  immense 
number  of  formuke,  recipes,  and  descriptions  of  various 
processes,  many  of  which  cannot  fail  to  be  of  service  to  the 
pharmacist  and  manufacturer,  as  well  as  physicians,  surgeons, 
and  the  votaries  of  other  technical  callings.  We  may  say  more 
than  this  even,  inasmuch  as  many  a  retau  trader  may  refer  to  it 
with  advantage  both  to  his  mind  and  his  pocket,  while  even  in 
private  domestic  circles  those  portions  of  the  book  which  come 
fairly  within  the  designation  of  *  family  receipts '  would  gain  for 
it  a  good  deal  of  quiet  popularity.  The  '  Compendium  *  contains 
some  good  hints  upon  touet  soaps,  and  upon  perfumery,  for  which 
latter  Messrs.  Piesse  and  Kimmel  are  often  laid  under  requisition. 
The  typography  is  excellent  throughout,  and  the  binding  tasteful 
and  of  gooa  quality.  The  price  is  printed  '  twenty-eight 
shillings,'  but  this  must  surely  be  a  printer*s  error.  At  a  more 
reasonable  figure,  Mr.  Kilner*8  book  should  find  a  resting  place 
on  the  desks  of  the  majority  of  English  pharmacists. '^ — MonOdy 
Magazine  of  Pharmacy,  1882. 

' '  No  chemist  can  afford  to  be  without  this  admirable  work. " — 
Medical  News, 
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A.  F.  A.  KING,  M.D. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children 

in  Ui$  Medical  Department  of  the  Columbia  UnwersUy,   WasfUmj' 

ton,  etc.,  and  in  the  University  of  Vermont,  etc,,  etc, 

A  Manual  of  Obstetrics.    Small  8yo,  wUh  aa 

illustrations,  8s.  1882. 

**  This  summary  of  recent  text-books  on  midwifery  will  be 
of  most  valne  to  practitioners  who  wish  to  refresh  their  memory 
on  points  of  theory  or  practice.  The  descriptions  are  short,  concise 
cMa  accurate,  and  will  be  quite  intelligible  to  the  student  who 
has  worked  carefully  throiigh  his  te:Kt'Do6k,*'— Practitioner,  Dec. 
1882. 

"  The  chief  purpose  of  this  book  is  to  present,  in  an  easy, 
intelligible  form,  such  an  outline  of  the  rudiments  and  essentiids 
of  Obstetric  Science,  as  may  constitute  a  good  groundwork  for 
the  student  at  the  beginning  of  his  Obstetric  studies.  This 
object  the  little  work  is  admirably  adapted  to  fulfil.  It  contains 
an  immense  amount  of  information  in  a  condensed  form,  but 
conveyed  in  such  a  clear  and  agreeable  manner  as  to  be  very 
readable.  The  publisher  has  done  so  much  to  render  the  work 
attractive,  by  good  type  and  paper,  and  we  doubt  not  that  it 
will  Drove  useful,  not  only  to  students,  but  to  busy  practitioners 
also." — Dublin  Journal  of  Medical  Science,  No.  cxxxi.,  November, 
1882. 

'*No  more  useful  student's  work  on  the  subject  exists  in  the 
English  language. " — Medical  Netcs, 


ELIAS  LONGLEY. 

Student* 8  Pocket  Medical  Lexicon,   Qivin^ 

the  correct  Pronunciation  and  Definition  of  all 
Words  and  Terms  in  general  use  in  Medicine  and 
the  collateral  Sciences ;  with  an  Appendix,  contain- 
ing  a  list  of  Poisons  and  their  Antidotes,  Abbrevia- 
tions used  in  Prescriptions,  and  a  Metric  Scale  of 
Doses.     12mo,  4s.  1882. 

"This  is  a  very  compact  and  complete  little  dictionary,  and 
will  be  found  useful  for  references,  not  only  as  to  meanings,  but 
for  correct  pronunciations." 

**  An  invaJuable  pocket  companion." — Medical  Neics. 


JAMES  MACMUNN. 
(Gold  MedaUist.) 

Sheets  for  the  Nursing  of  the  Sick ;  6d.  per 

dozen.     Each  sheet  is  for  two  days'  nursing. 
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2/6  or  Bound  in  Leatherette,  3/6.     pp.  350. 

The  Medical    Annual  and   Practitioner's 

Index ;  A  yearly  record  of  useful  information  upon 
all  subjects  relating  to  the  Medical  Profession. 

CONTENTS. 

The  Year's  work  : — A  Dictionary  Containing  upwards  of  a 
Thousand  New  Facts  and  Useful  Hints,  which  have  appeared  in 
the  British  and  Foreign  Medical  Journals  during  the  year. 

Inventions  of  the  Year : — A  Descriptive  Index  of  Medical 
and  Sursical  Inventions  introduced  during  the  year  (fully 
illustratea. ) 

The  Books  of  the  Year: — A  complete  Index  of  Medical 
Books  published  during  the  year,  with  the  names  of  their 
Authors,  Publishers  and  Price. 

Medical  Education: — An  Unconventional  Guide  to  the 
Medical  Schools  and  Examining  Hoards. 

Medical  Act  Amendment  Bill,  Abstract  of — 

Sanitary  Memoranda : — Containing  Plain  Directions  to  the 
Medical  Practitioner  on  the  mode  of  Detecting  and  Dealing  with 
Defective  Sanitation. 

Health  Resorts : — A  Concise  Dictionary  of  the  Health 
Resorts  of  Great  Britain,  France,  and  Germany,  with  particulars 
of  Climate,  Mineral  Waters,  &c. 

Medical  and  Scientitic  Gazetteer  of  Great  Britain : — A 
Dictionary  of  British  Towns,  giving  particulars  of  their  Hospitals, 
Dispensaries,  Asylums,  Medical  and  Scientific  Societies,  &c.,  &c. 

Process  of  PhiM^ftcy : — A  complete  Index  of  Recent 
Medical  Preparations,  with  particulars  concerning  them. 

The  Medical,  Official  and  Trade  Directory: — A  Classified 
Index  of  the  Names  and  Addresses  of  Medical  Officials,  Pub- 
lishers, and  the  Principal  Wholesale  Druggists,  Instrument 
Makers,  and  others,  supplying  the  wants  of  the  Medical  Profession. 

Lunatic  Asylums: — An  Index  of  Private  Establishments, 
with  particulars  concerning  them  (illustrated). 

Hygienic  Homes  : — An  Illustrated  and  Descriptive  Index  of 
these  Resorts,  with  mode  of  access  and  other  particulars. 

Medical  and  Scientific  Journals  : — Index  of 

Nursing  Institutions  : — Index  of 

Facts  and  Figures  : — A  Collection  of  Clinical,  Physiological, 
Legal,  and  other  facts  to  which  the  Practitioner  may  have 
occasion  to  refer. 

With  a  larffe  amount  of  general  information,  making  together 
a  complete  work  of  reference  for  the  Medical  Practitioner. 
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SAMUEL  O.  L.  POTTER,  a.m.,  m.d. 
President  of  the  MUwaukie  Academy  of  Medicine,  etc. 

An  .  Iiidex  of  Comparative  Therapeutics. 

With  Tables  of  Differential  Diagnosis,  a  Pronounc- 
ing Dose-List  in  the  Genitive  Case,  a  List  of 
Medicines  used  in  Homceopathic  Practice,  Memo- 
randa concerning  Clinical  Thermometry,  Incompati- 
bility of  Medicines,  Ethics,  Obstetrics,  Poisons, 
AnsBsthetics,  Fees,  Asphyxia,  Urinary  Examina- 
tions, Homueopathic  Pharmacology,  and  Nomencla- 
ture, etc.,  etc.     Second  edition,  12mo,  6s  6d.     1882. 

'*  A  wonderful  amount  of  information,  trustworthy  so  far  as 
we  have  tested,  it,  is  contained  in  these  pages"-  -Practitioner, 
November,  1882. 


WALTER  PYE,  f.b.c.s. 

Surgeon  to  St.  Mary's  Hospital,  and  the  Victoria  Hosyntcdfor 
Sick  Children,  Examiner  in  Surgery  at  the  University  of  Glasgow. 

In  active  preparation. 

Surgrical  Handicraft.  A  Manual  of  Surgical 
Dressing  and  Minor  Surgery,  for  the  use  of  Students 
and  House  Surgeons.     Fully  Illustrated. 

Specimen  pages  are  now  ready,  and  "will  be  forwarded  on 

application. 


PROFESSOR  VICTOR  ton  RICHTER. 

University  of  Breslau, 

Crown  8vo.  pp  424,  with  89  Illustrations  on  wood  and  coloured 

lithographic  plate  of  spectra,  8/-. 

A  Text -Book  of  Inorganic  Chemistry.    By 

Pkof.  VICTOR  VON  RICHTER,  University  of 
Breslau.  Authorised  Translation  of  Third  German 
Edition,  by  Edgar  F.  Smith,  A.M.,  Ph.D.,  Professor 
of  Chemistry,  in  Wittenberg  College,  Springfield, 
( )hio ;  formerly  in  the  Laboratories  of  the  University 
of  Pennsylvania  and  Muhlenburg  College ;  Member 
of  the  Chemical  Societies  of  Berlin  and  Paris,  of  the 
Academy  of  N^Atural  Sciences  of  Philadelphia,  &c. 
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This  Booh  has  cUready  reached  Jive  editions  in  Bussia^  three  in 
Cfermany,  one  in  America,  one  in  Holland,  and  one  in  Italy, 

In  most  of  the  chemical  text-books  of  the  present  day  one  of 
the  striking  features  and  difficulties  with  whicn  teachers  have  to 
contend,  is  the  separate  presentation  of  the  theories  and  facts  of 
the  science.  These  are  usually  taught  apart,  as  if  entirely 
independent  of  each  other,  and  those  experienced  in  teaching  the 
subject  know  only  too  well  the  trouble  eucpuntered  in  attempting 
to  get  the  studeot  properly  interested  in  the  science  and  in 
bringing  him  to  a  clear  comprehension  of  the  same.  In  this 
work  of  Prof,  von  Richter,  which  has  been  received  abroad 
with  such  hearty  welcome,  and  for  which  there  has  been  a  great 
demand,  theory  and  fact  are  brought  close  together,  and  their 
intimate  relation  clearly  shown.  From  careful  observations  of 
experiments  and  their  results,  the  student  is  led  to  a  correct 
understanding  of  the  interesting  principles  of  chemistry.  The 
descriptions  of  the  various  inorganic  substauces  are  full,  and 
embody  the  results  of  the  latest  discoveries.  The  periodic 
system  of  Mendblbjeff  and  Lothar  Meter,  constitutes  an 
important  feature  of  the  book.  The  thermo-chemical  phenomena 
of  the  various  groups  of  elements  also  receive  proper  consider- 
ation, both  in  their  relation  to  chemical  affinity  and  the  law  of 
periodicity.  The  matter  is  so  arranged  as  to  adapt  the  work  to 
the  use  of  the  beginner,  as  well  as  for  the  more  aavanced  student 
of  chemical  science. 

The  arrangement  of  types,  size  of  the  book,  etc.,  are  such  as 
to  facilitate  its  use. 


RECOMMENDATIONS  OF  RICHTER'S  INORGANIC 

CHEMISTRY. 

FromDr,  W.  J,  Bussed,  Lecturer  on  Ch^mistryaXSt.  BartJiolotnew*s 
HcspitcU. —  '*  It  is  an  excellent  text-book  of  elementary  chem- 
istry." 

From  Prof.  Samuel  S.  Orten,  Sirallownore  College,  Penua. — 
*'  I  am  of  the  opinion  that  it  is  the  best  text-book  of  the  kind  I 
have  seen.     I  shall  recommend  it  to  my  classes,*' 

From  Prof.  B.  P.  Harris,  Amherst  College,  Amherst,  Mass. — 
"I  have  been  acquainted  with  the  original,  both  Inorganic  and 
Organic,  since  their  first  publication,  and  have  ever  since 
regarded  them  both  as  the  best  books  published  in  those 
departments." 

From  Dr.  Stoddart,  Smith  College,  Northampton,  Mass,--- 
"It  is  so  much  superior  in  many  ways  to  anything  we  have  in 
English  (or  American),  that  I  am  very  glad  to  see  a  translation 
of  it." 
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From  Prof,  Howardf  Starling  MecUccU  College.^  Cleveland, — 
"  I^  foundation  on  the  periodicity  of  the  elements  gives  it  an 
a^antage  over  any  other  book  that  I  am  acquainted  with.  '* 

From  the  American  Cfiemical  Revieto, — "These  new  features 
alone  will  recommend  the  work  to  teachers  as  well  as  students, 
while  the  eminent  success  of  the  former  German  editions  amply 
proves  that  it  also  possesses  more  than  ordinary  merit  in  many 
other  directions." 

IN  PREPARATION. 


A  TEXT-BODE  OF  OBGANIG  GHEMISTBY. 

FROM  THE  THIRD  BBITION, 

BY  THE  SAME  AUTHOR  AND  TRANSLATOR. 


JOHN  B.  ROBERTS,  a.m.,  m.d. 

Lecturer  on  Anatomy  and  on  Operative  Surgery  in  Philadelphia 

School  of  Anatomy  f  Demonstrator  of  Anatomy  in  the  Philadelphia 

Dental  College,  Recorder  of  Hie  Philadelphia  Academy  of 

Surgerjf,  d:c,,  d:c. 

The  Compend   of  Anatomy ;   for  use  in  the 

Dissecting  Room  and  in  preparing  for  examinations. 
Second  Edition,  l8mo,  ds.  1884. 

*'  As  a  student's  vade  mecum  of  anatomy,  it  is  probably  the 
best  that  has  been  published." — CincinncUi  Lancet  and  Clinic. 

**  A  useful  work  for  minor  examinations  in  Anatomy." — 
Medical  Ntwa. 


TOM  ROBINSON,  m.d. 

Physician  to  St,  John's  Hospital  for  Diseases  of  the  Skin. 

On  Baldness   and   Greyness ;   their  Etiology, 

Pathology,  and  Treatment.      Second  Edition,  much 
enlarged  and  entirely  re-written,  small  8vo,  2s.  6d. 

1883 
"  The  result  of  a  large  experience." — Chemist  and  Druggist 

**In  this  capital  little  volume,  Dr  Robinson,  Physician  to 
St.  John's  Hospital  for  Skin  Diseases,  gives  us  a  very  exhaustive 
account  of  the  human  hair ;  its  structure,  diseases,  and  preserva- 
tion. The  book  is  divided  into  seven  chapters,  devoted  to  the 
anatomy,  physiology,  colour  and  texture,  diseases  and  their 
treatment,  cosmetics,  hair-washes,  depilatories,  &c.  The  last 
chapter  contains  many  useful  formulae.  The  work  is  neatly  sot 
up,  is  carefully  written,  and  is  well  worthy  of  perusal." — MonUdy 
Magazine  of  Pharmacy,  Jan.,  1884. 
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TOM  ROBINSON,  m.d. 

Physician  to  St.  John* 9  Hospital  for  Skin  Diseases. 

Read  before  the  Harveian  Society. 

Nocturnal  Incontinence  of  Urine,    is.    1880. 


AUGUSXyS    SADGROVE. 

A  Chart  of  Materia  Medica  and  Thera- 
peutics ;  containing  everything  mentioned  in  the 
British  PharmacopoDia  of  1867,  alphabetically 
arranged  for  the  use  of  students.     Is. 


C.  E.  ARMAND  SEMPLE. 

Cheap  Edition.     Cloth,  Is. 

The  Mother's  Guide  in  the  Management 
and  Feeding  of  Infants ;  based  on  the  work 

of  John  M.  Keating,  m.d.,  Lecturer  on  the  Diseases 
of  Children  at  the  University  of  Pennsylvania,  &c., 
&c.  New  Edition,  revised  and  enlai-ged,  by  C.  E. 
Armand  Semple,  M.B.,  Cantab.,  m.k.c.p.,  Lond.,&c., 
Physician  to  the  North  Eastern  Hospital  for  Chil- 
dren, &c. 

**The  gross  ignorance  that  prevails  amongst  a  large  section 
of  the  public  relative  to  the  management  and  feeding  of  infants 
is  most  lamentable,  and  it  is  not  too  much  to  say  that  if  more 
care  and  judgement  were  exercised  in  these  respects  the  fearful 
mortaUty  that  at  present  exists  amongst  them  would  be  largely 
reduced,  and  the  lives  and  constitutions  of  the  survivors  rendered 
more  happy  and  robust.  Therefore  a  reliable  work  published  at 
a  small  cost,  like  the  one  before  us,  supplies  a  great  want  and 
performs  an  important  service.  Mr.  Semple  has  brought  the 
results  of  a  large  and  sympathetic  experience  to  bear  upon  liis 
subject,  and  mothers  will  find  many  useful  hints,  recipes,  and 
directions  for  their  guidance,  which  they  are  sure  to  appreciate. 
— Lancet. 

.  **  We  have  glanced  carefully  through  the  pages  of  this  work ; 
its  instruction  is  eminently  sound  ;  and  we  have  nothing  for  it 
but  unqualified  praise." — HtaltJi. 

*' Grave  objections  exist  against  the  mothers*  books  in  ordin- 
ary circulation,  and  hence  we  hail  witli  genuine  pleasure  the 
appearance  of  a  volume  which,  in  a  small  compass,  includes  all 
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that  a  woman  need  know  concerning  the  management,  treatment, 
and  feeding  of  infants.  But  Dr.  Semple  has  accomplished  even 
more  than  this,  for  many  a  young  practitioner  will  find  in  this 
unpretending.little  handbook  a  fund  of  information  of  the  most 
valuable  kind  to  assist  him  in  successfully  passing  that  tryine 
ordeal  of  experience — a  mother's  questions  regarding  her  child. 
— Medical  News, 

"Gives  excellent  advice." — Chemist  and  Druggist, 


A.  HUTCHINSON  SMEE,  m.k.c.l.,  f.c.s.,  f.s.s. 

Milk  in  Health  and  Disease.   Crown  8to,  2s.  6d. 


J.  HERBERT  STOWERS,  m.d. 

Two  Lectures  on  Lupus,    is. 


C.  S.  TAYLOR,  M.D. 
Nearly  Ready, 

The  Alkaline  and  Non-Alkaline  Treatment 
of  Acute  Bheumatism. 


T.  GAILLARD  THOMAS,  m.d. 

Professor  of  Diseases  of  Women  in  the  College  of  Physidana  and 

Sunjeons,  New  York, 

A  Practical  Treatise  on   the   Diseases   of 

Women.  Fifth  Edition,  Enlarged  and  thoroughly 
Reused,  royal  8vo,  806  pages,  containing  266 
illustrations^  25s.  1880. 

**  The  alterations  and  additions  which  have  been  made  are 
both  numerous  and  important." 

**  The  attraction  and  permanent  value  of  this  book  lie  in  the 
clearness  and  truth  of  the  clinical  descriptions  of  disease,  the 
fertility  of  the  author  in  therapeutic  resources,  and  the  fulness 
with  which  the  details  of  treatment  are  described,  the  definite 
character  of  the  teaching,  and  last,  but  not  least,  the  evident 
candour  which  pervades  it."—  Medical  Times  and  Gas^tte, 
July  30th,  1881. 
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**  We  cannot  pretend  to  make  a  critical  examination  of 
Dr.  Thomas's  great  work  in  this  place,  nor,  indeed,  is  it  called 
for.  It  is  incomparably  the  most  valuable,  because  the  most 
practiccU,  treatise' oi;i  Gynsecoloffy  in  the  English  Un^piage,  and 
to  students  especially,  who,  above  all  things,  require  explicit 
directions  how  to  work,  it  is  an  invaluable  adjuvant  to  clinical 
observations."—  Medical  Netos. 


Quarterly  Journal  of  Veterinary  Science 
in  India  and  Army  Animal  Management. 

Edited  by 

CHARLES  STEEL,  f.k.c.v.s.,   l.v.s.,   Bombay  Army, 

Assisted  by 

FRED  SMITH,  v.s.,    12th   Royal   Lancers. 

JQHN  HENRY  STEEL,  v.s.,  d.d  Royal  Artillery,  h.s.f. 

Annual  Subscription,  248.  nett,  post  free. 


"  W.  J.  WALSHAM,  M.B.,  F.R.c.s. 
Surgeon  to  St.    Bartholomew^  Hospital,   tCr. 

A  Handbook  of  Surgical  Pathology ;     for 

the  use  of  Students  in  the  Museum  of  St.  Bartholo- 
mew's Hospital.     8vo,  10s.  6d.  1878. 

G.  S.  V.  ^VILLS,  r.K.M.s.,  f.s.sc. 

The  Elements  of  Pharmacy ;    designed   as   a 

Text-book  for  Students  preparing  for  the  Pharma- 
ceutical Minor  Examinations.  Fourth  Edition, 
Revised  and  Enlarged,  6s.  6d.  1883. 


^^%  Henry  Kimpton  arranges  \Wth  the  leading 
publishing  firms  in  America  for  the  sale  of  his  publica- 
tions in  that  country.  Terms  are  made  in  the  interests 
of  Authors,  either  for  sending  a  number  of  copies  of  their 
works  to  the  United  States,  or  having  them  reprinted 
there,  as  may  be  most  advantageous. 


THE  CHEAPEST  MEDICAL  BOOK  EVER  PUBLISHED. 

Now  Ready,  price  2/6,  or  hound  in  leatherette,  3/6. 

The  Medical  Annual 


AND 


PMCTITIONEKS  INDEX, 

1883-4. 

A  YEABLY  EECOBD  OF  USEFUL  INFORMATION  UPON  ALL 

suBJEcrrs  relatino  to  the  medical  profession. 

For  Contents f  see  page  13. 


**  It  contains  much  information  that  will  be  found  of  use  to 
the  practitioner.  It  will,  no  doubt,  be  appreciated  by  the  hard- 
worked  practitioner."— rJfiedica/  Times  ana  Gazette. 

**  The  Editor  is  evidently  quite  alive  to  the  sort  of  infor- 
mation denominated  useful.  This  compilation  is  indeed  a 
multum  in  parvo,  and  the  book  abounds  with  information  of 
interest  to  the  medical  man.  The  arrangement  and  execution  of 
the  work  lias  been  done  with  great  care,  tact,  and  ingenuity. 
'  In  planning  the  contents,'  says  the  Editor  in  his  preface,  '  we 
were  enabled,  by  the  advice  and  assistance  freely  accorded  by 
many  members  of  the  profession,  to  determine,  with  some  exact- 
ness, the  subjects  concerning  which  a  rapid  means  of  reference 
was  most  frequently  required.'  There  is  no  feature  in  the  book 
that  will  not  be  of  practical  use  to  the  general  practitioner." — 
Monthly  Magazine  of  Phannaq/, 

**  This  book  meets  a  long-felt  want.  Its  contents  are  ex- 
ceedingly well  planned,  and  include  a  concise  summary  of  the 
principU  hints  and  facts  in  medicine,  surgery,  and  therapeutics, 
which  have  appeared  within  the  last  twelve  months  in  no  fewer 
than  one  hundred  and  fifty  British  and  foreign  medical  journals. 
Dr.  Wilde  has  done  his  work  well." — Science  Ooadp. 

*'  'The  Medical  Annual '  is  to  us  a  new  publication.  It  is 
published,  under  the  editorship  of  Dr.  Percy  Wilde,  by  Mr. 
Henry  Kimpton,  of  82.  tiigh  Holbom,  Loniion,  and  it  ought 
to  become  perennial,  for  it  gives  in  a  concise  and  handy 
form  the  principal  hints  and  facts  in  medicine,  surgery,  and 
therapeutics,  which  have  appeared  in  some  hundred  and  fifty 
Britisn  and  foreign  medical  journals  during  the  past  year,  as  well 
as  many  of  those  suggestions  relating  to  the  practical  details  of 
professional  work  which  do  not  find  a  place  in  works  of  a  more 
pretentious  character.  It  is  a  book  which  will  find  a  welcome 
place  on  the  study  table  of  many  a  medical  practitioner." — 
lorkshire  Post. 


